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opioid antagonists, such as tidmefene (Revex ®), naloxone, and 

naltrexone and those disclosed in WOQ0/21 509; orexin antagonists, such as 8B-334S67- 
A md thorn disclosed in PCT publication Nos. WOO 1/963 02., WOO I /68609, 
WO02/44I72, WO02/51 232, WO02/5 i 838 , WOO2/0S98OO, WO02/090355, 
5 WO03/023561, WO03/03299L and WOQ3/037847; PDE (phosphodiesterase) inlii^ifors, 
such as theophyl line, peiitoxifvlliiie, zaprinast, sildenafil, amrinoac, milrinone, 
eiloMamido, rolipram, and dlomilast; peptide Y Y md ftagmeiits and variants thereof 
(e.g. YY^m (PYY 5 ^6 ){N, Engl J > Med. 349:941, 2003; ikpeapge da^eelmy yasirhylnl 
vtrqry) and PYY agonic such as those disclosed in WO03/02659I; phendimetrazine; 

10 phentemime, phosphate transporter inMbttors; phosphodlesterase-3B (PDE3 B) inhibitors: 
phytopham* compound 57 (CP 644,673); pyruvate; SCO-l (stearoyi-CoA desaturase- 1 ) 
inhibitors: serotonin reuptake inhibi tors, such as dexfenlloraiaiinc, fiuoxeimcL and those 
in iiS, Patent Ho, 6,365,633, and WOO 1/2 7060, md WOOi/i 62341; T71 (Tularik; ina; 
Boulder CO); thyroid hormone $ agonists, such m '.KB-2611 OCamBioBMS), and those 

15 disclosed in W O02/1 5845 md Japanese, Patent .Application No. IP 2000256 190; 
lopiraniate (Topimax®); transcription factor modulators such as those disclosed in 
WG03/026576; UCP-1 (tmeotjpliiig pTOl^in-1), 2, or 3 activators, such as phytanic add, 
4~((B}~2~(5 ,6,7, 8-tetrahydro- 5 ,5 , 8 34etrajnet!iyl-2»impihaleTiyi)- 1 -properiy- Ijhcnzoic add 
(1TNPB), tetmofc acid, and those disclosed in PCT Patent Application No-, WO 

20 99/00123; p3 (beta adrenergic receptor 3) agonists, such m AD9677/TAK677 

(Datnipixm/Iakeda), CL-3 1 6,243 ? SB 418790, BRL-37344, L-796568, BMS-] 96085, 
BRL-351 35A, CGF121 77A, BTA-243, GW 427353, Trccadri^ Zeneca D7 ! 14, N-5984 
(Ni^hin Kyoiin), LY^377604 (Oily), and SRS9119A, md those disclosed in US Patent 
Nos, . 5,705,5.15, OS 5,451,677 and PCT publieahou Nos* W094/1816L W093/29I59, 

25 WQ97/46556, WO98/04S26 and W09S/32753, WO01/74782, WO02/32897, 

WO03/0141 13, WOG3/01 6276, W003/O16307, WO03/02494S, WO03/024953 and 
WD03/037881 .;. ^-hydroxy steroid dehydrogenase- 1 inhibitors (P -HSD-1 ); p-hydroxy^Ji- 
xneihylhutyrate, 

30 Afmeiy related disor ders 
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The compounds disclosed herein (for example,. FAAH Inhibitor compounds) cm foe used 
to treat anxiety disorder (including generalized anxiety disorder, panic disorder, and 
social anxiety disorder) and depression, Anxiety disorders are a group of psychological 
problems whose key features include excessive anxiety, feat, worry, avoidance, and 
5 compulsive rituals, and produce or result in inordinate morbidity, over utilisation of 
healthcare services, and functional impairment They are among the most prevalent 
psycliiatrse condi tions in the United States and in most other countries. Anxiety disorders 
l isted in ^Diagnostic and Statistical Mmual of Memai Disorders (Fourth Edition, 
Revised 1994, published by the American Psychiatnc Association, Washington, DXX, 
10 pages 3 93-444) include panic disorder with and without, agoraphobia, agoraphobia 

without history of panic disorder, specific phobia, social phobia, obsessivo-conipulsive 
disorder (OGD) v post-traiiniatie stress disorder (PI SD), acute stress disorder, generalized 
anxiety disorder (GA D ) , anxiety di sorder due to a general medical condition, substance- 
induced anxiety disorder, specific phobia, and anxiety disorder not otherwise specified, 

IS 

Obsessive compulsive disorder is characterized by recurrent arid : persistent Ideas, 
thoughts. Impulses or images (obsessions) that are ego-dysionie and/or repetitive, 
purposeini and intentional behaviors (cornptilsions) that arc reeopnzed by the: person as 
excessive or u^reasoiiatole. The obsessions or compulsions cause marked distress, are 
ZQ time-oonsuming, and/or signitieantiy interfere with social or occupational functioning. 

Panic disorder is characterized by recurrent unexpected panic attacks and associated 
concern about having additional attacks, worry about the hnplleations or consequences of 
the attacks, and/or a signi fieani change in behavior related to the attacks, A panic attack 

25 is defined as a discrete period of intense fear or di scorn fori in wiii .eh lb ur (or more) of the 
following symptoms develop abruptly and reach a peak within 1 Q minnlcs: (! ) 
palpitations, pounding heart, or accelerated heart rate; (2) sweating; (3) trembling or 
shaking; (4) sensati ons of shortness of breath or smot hering; (5 ) feeling of choking; (§} 
chest pain or discomfort; (7) nausea or abdominal distress; (S). feeling di££y unsteady, 

30 lightheaded, or feint; (9) derealization (feelings, of unreality) or depersonaliza tion (being 
detached from oneself); (1.0) tear of losing control; (11) fear of dying; (12) paresthesias 
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(numbness or tingling sensations) ; and (13) chills- or hot flushes. Panic disorder may or 
may not be .associated, with agoraphobia, or m irrational and often disabling fear of being 
oat in public. 

S Social anxiety disorder, also known as social phobia, is characterized by a marked and 
persistent fear of one or more soc&i or perfpmiance situations in which the person is 
exposed to rmfamiliar people or to possible scratiny by others. Exposure to the feared 
situation almost invariably provokes anxiety, which may approach the intensity of a panic 
attack. The feared situations are a voided or endured with intense anxiety or distress The 
10 avoidance, anxious anticipation, or distress in the feared situation(s) interferes: 

significantly with the person's normal routine, occupational or academic •forretioning, or 
social activities or relationships, or there is marked distress about having the phobias.. 
Lesser degrees of performance anxiety or shyness generally do not require 
psyehophamiacological treatment. 

15 

Generalized a?mety disorder is characterized by excessive anxiety and worry 
(apprehensi ve expectation) that is persistent for at least 6 months and which the person 
finds difficult to control it must be associated with at least 3 of the Mlpwutg 6 
symptoms: restlessness or feeling keyed up or on edge ft being easily fetigoed, difficulty 
20 caucentrating or mind going blank, irritability* muscle tension, and sleep disturbance. 

The diagnostic criteria for this disorder are described m further detail in DSM4V, which 
is incorporated herein by reference (American Psychiatric Association, 1994). 

Post-tranmatic stress disorder (PTSD) 7 as . defined by QSMIIi-M/IV, requires exposure to 
25 a traumatic event that involved actual or threatened death or serious injury* or threat to 
the physical integrity of self or others, and a response which involves intense fear, 
helplessness, or horror. Swiptoms that occur as a result of exposure to the traumatic 
event include re-experiencing of the even t in the form of Intrusive thoughts, iiashbacks or 
dreams, and intense psychological distress and physiological reacti vity on exposure to: 
30 cues to the event: avoidance of situations reminiscent of the traumatic event, inability to 
recall details of the even t, and/or numbing of general responsiveness manifested as 
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diminished Merest in significant activities, estrangement from others, restricted raage of 
aflict, or sense of foreshortened future; and symptoms of mutmo.mic arousal including 
hyperyigilanee, exaggerated startle response, sleep ciisiiirbape^ impaired concentration, 
and irritability or outbursts of anger, A PTSD diagnosis requires that the symptoms are 
5 present for at least a. month and that they cause clinically significant distress or 
impairment in social, oeenp&tionai, or other important areas of Ixmctionlng, 



It is contemplated that the compounds will be effective in treating obsessions and 
compulsions in patients who have been diagnosed as ha ving ohsessive compulsive 

10 disorder based upon administration of appropriate tests, which may include, but are not 
limited to any of the MJowing; Vale Brown Obsessive Compulsive Scale (YBOGS) (lor 
adults), Nationaj Institale of Mental Health Global OCD Scale (NIMH OOCS), and CGI- 
Severity of Illness seal e/lt is further eor$enip!ated that the compounds will he effective 
in inducing improvements in certain of the factors measured in these tests, such as a 

15 reduction of several points in the YBOCS total . scorn It is also .contemplated, that the 
compounds of this invention will be effective in preventing relapse of obsessive- 
compulsive disorder. 

I be Invention provides a method of treating obsessions and compulsions in a subject with 
20 obsessive-eonipnlsive disorder, which comprises administering to the subject ati amount 
of any of the compounds described herein effective to. . treat, the subject's obsessions and 
compulsions. 

It is contemplated that the compounds will be effective in treating panic disorder m 
25 patients who ha ve been diagnosed with panic disorder on the basis of frequency of 

occurrence of panic attacks, or by means of the CGi-Severity of Illness soak, it is further 
contemplated thai the compounds described herein will be effective to inducing 
improvements in certain of the factors measured in these evaluations, such as a reduction 
in frequency or elimination o f panic attacks an improvement in the CGI-Severity of 
30 Illness scale or a CGI Global improvement score of 5 (very much improved),. 2 (much 
improved) or 3 (minimaliy improved). It is also contemplated that the compounds of this 
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invention will be effective in~preveniing relapse of panic disorder. 



It is contemplated that the compounds -will be effective m treating social anxiety disorder 
in patients who have been diagnosed as having social anxiety disorder based upon the 
5 administration of any o f the followmg tests; the Liefeowitx Social Anxiety Scale (LS AS), 
the CGI-Severity of Illness scale, the Haniillon Rating Scale for Anxiety (HAM- A), the 
Hamilton Hating Scale for Depression (HAM-D), the axis V Social and occupational 
Fmictioning .A^cs^cnt-S<^eof©SM-rV # ;^ axis II (ICDIO) World - Health 
organization Disability Assessment Schedule 2 {DAS-2), the Sheeh&n Disability Scales, 

10. the Sebneier Disability Profile, the.: World Health Organization Quality of Life- 1 00 
(WI EGQOL-1 0Q)}, or other tests as described in Baflenger, JG et al, 1998, J Clin 
Psychiatry 59 Suppl 1 7: 54-60, ? which is incorporated herein by reference, it is further 
contemplated that the compounds described heroin will be effective in inducing 
knproverneats as measured by these tests, such as the a change from baseline in the 

15 Liebowite Social Anxiety Scale (LSAS), or a GGKHobai Improvement score of 1 (very 
miich improved):, 2 (much improved) or 3 (minimally improved)- It is also contemplated 
that the compounds of this invention will be effective in preveniing relapse of social 
anxiety disorder. 

20 It is contemplated that the compounds will he effective m treating generalised anxiety 
disorder in patients who have been diagnosed as having this disorder based upon the 
diagnostic criteria described in.DSM-lV, It is further corttemplated that the eompoimds 
described herein will be effective, in reducing symptoms of this disorder, such m the 
following' excessive worry and anxiety, difficulty controlling worry v restlessness or 

2 S feeling keyed up. or on edge, being easily fatigued, difficulty concentrating or mind going 
blank, irritability, museie tension or sl eep distnrbance/Ii is also '-contemplated that, the 
conipdimds of this invention will be effective in preventing relapse of 'general anxiety 
disorder. 

30 it is conteinplated tliat the compounds will be effective in treating PXSD in patiehis who 
have been diagnosed as having FTSD based upon the administration of any of the 
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following tests: CliniciaB-Admimstered FTSD Scale Part 2 (CAPS) and the patient-rated 
Impact of Event Scale (IES), it is further mnteroplatecl. that the compounds described 
herein will be effective in inducing impmvemeiits in fee scores of the CAPS, !ES y CGI- 
Severity of Illness or CGI~Globa! feprovcment tests. 31 is also contemplated that the 
5 compounds of this myciitloii will be effective in preventing .relapse of PTSD* 

The compounds described herein may be used to prevent, control or treat seiifeophrenia, 
paranoia or other related disorders of dopamine transrmssiorL 

10 The compounds can be administered isv combination with aBti-anxiety agents, Classes of 
anti-anxiety agents include: benzodiazepines (e,g, aipiiizolam (XaBax®), 
cMordi&sepoxide (IJbrium®), clonazepam, eblorazep&Ce, diazepam, haia^epani, 
lorazepain, oxazeprain, and ptazepam, md phamiacemieaily acceptable salts thereof); 
5-HTl A agonist or antagonist especially 5HTI A partial agonists (e.g. the 5-HTlA 

15 receptor partial agonists buspirone, flesinoxan* gepirone and ipsap|mne> and 
pharmaceutical !y acceptable salts thereof); corticotropin releasing factor (CRF) 
antagonists (including those described in WO 94/1 3643, WO 94/13644. WO Mfl 36$ I r 
WO 94/13676, and WO 94/13677); phenothia^ines (including promethazine, 
eMorprama^ine, and triflaoperazine); monoamine oxidase inhibitors (MAOls, e.g. 

20 isocarhoxazid (Marplan®), phenelzine (Nardil®), tranylcypromine (Parnate^) and 
selegiline, and pharmaeeutiealiy acceptable salts thereof; reversible inhibitors of 
monoamine oxidase (RIM As, e g. moclobemide and pharmaceutical ly acceptable salts 
thereof); tricyclic antidepressants (TCAs, e.g. amitriptyline (Elavil®), amaxapine, 
clomipramine, desipramiiie ( Norpramiii®), doxepin, imipraniinc (1 otnmi . rnaptroHne, 

25 nortriptyline (Aventyl® md Pameipr® : ) :> petpheiia^ne, proteiptyHne, and irimipramine 
(Surmentil®) and pharmacouiically acceptable salts thereof)); atypical antidepressants 
including b upropion, li thium nefezodone, trazodone and viloxazine, and 
pliarmaceutieally acceptable salts thereof and selecti ve serotonin reuptake inhibitors 
(SSRIs, e,g, pamxetme (Paxil®), venlafexine, fiuvoxamioe, fluoxetine (Prozac®), 

30 ciialoprarn {Geiexa®}, eseiCa!opram ? and sertraline (Zoloft®) and pbannaeecjtieally 
acceptable salts thereof). 
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The compounds can also be 'used in a co-therapy with a second agent that has analgesic 
activity. Analgesics which can be used in co-therapy include, but are not limited to: 
NSAIDs (.e.g., acernetacln ? acetaminophen* acetyl salicylic aeid s: alclpfenao^ 
5 almin6profen $ apazone, aspirin, benoxapitrfbn, bezpiperyion, bueloxic acid, carprofeiiv 
didanae/didolbn&e, diclofenac, diflmisal, ^itMsinal.,. etmlblacv i^bufen., fenbufeu., 
fendofen&c, fboelozie acid, fenoprofai, feitia^ae, feprazone, ilufenainle acid, fixifenkal 
ftuftmsal fiuprofen, fiwbiprofei, flurbiprofen, turofeiae, ihufcn&e, ibuprofen, 
indomeihaein, indoniethadn, i ndopro&n, isoxepae. boxicam, ketoprofen 3 ketppmfen, 

10 ketorolac, meclofcnarme acid, meelofevarriie acid 5 mcfen&mic add, meienarnic acid, 
miroprofen, mofebuta^one, nab.uuielone oxapxx>mn, naproxen, naproxen, nifiurok acid , 
o^apiwin, oxpinae, oxyphenhuta^one, phenacetm, pheiiylbutazone. phenylbutazone, 
piroxicai% piroxicam. pirprofen, pranoprofen, sidoxicam ? tenoxican , sulfasalazine^ 
sulmd&e* suMndaes suprofen, baprofenic acid, tiopmae, tioxaprofen, tolfenamic acid, 

15 tolrnetin, tolmetin, sddornetacin, zoinepirae, and zomepirae), a non-narcotic analgesic 
such as tramadol, an opioid or narcotic analgesic (e g., APF1 12, beta Ibnaltrex amine, 
huprenorphine* hutorphanoi codeine, cypridirne, de^ocine, dihydroeodeinc, 
diphenyloxylaie, enkephalin pentapeptide, fedotosdne, fentanyh bydmcodone, 
hydroinofphoiie, levorphanol, loperamide, meperidine, mepivae&ine, methadone, methyl 

20 naloxone, morphine, nalbuphine, nalmefene, naloxonazine, naloxone, naltrexone, 

naltrindole, nor-binaltorphimine, oxycodone, oxymorphone, pentazocine, propoxyphene, 
and tomebutme), NK1 receptor antagonists (e.g., ezlopitani and SR~.X4033,:SSR- 
241585), GGK receptor antagonists (e.g., loxiglumide), NK3 receptor antagonisfe (e.g., 
talnetant , osaneiant SR.- 1 42 80 1 , S S R-24 1 5 85 1 norepioephrin e-serotonin reuptake 

25 inhibitors (N SRI : e.g. ( mil nadpmn), vanilloid receptor agonists and aniagoni §ts s 

cannabinoid receptor agoiiisis (e.g., arvanil). sialarphin, compounds or peptides that are 
inhibitors of neprilysm, frafeefannde (H-Tyr-D-AJ a-Phs{F)~Phe~N Hz; WO Q I/O 1 9849 
At), Tyr-Arg (kyotorphin), CCR -.receptor agonists (e.g., eaerulein), eonoioxin peptides, 
peptide analogs of ibymultn, dexloxigimriide (the R-isomer of ioxiglurnide: WO 

30 88/65774), and analgesic peptides (e.g., endoniorphin- L endomorpMn-2, oodstatin, 
daiargin, luprorL and substance P) T 
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In addition, certain antidepressants can be used in co-therapy either became they have 
analgesic activity or are otherwise beneficial to use la combination with an analgesic. 
Examples of such anti-depressants include; selective serotonin reuptake inhibitors (e.g. y 
5 fluoxetine, paroxetine, sertraline), ser©tonin-riorepinephxiTie dual uptake inhibitors, 
veal afexme and nefezadone. Certain anti-cormdsarits have analgesic activity and are 
useful in co-therapy. Such aBd-con.wlsan.ts include: gabapentin, earbam&zepme, 
phenytoisi, valproate, clonazepam,, topiramate and lamatrigine. Such agents are 
considered particularly useful for treatment of neuropathic pain, e,g, 5 treatment of 

10 trigeminal neural gia, postherpetic neuralgia, and painful di abetic neuropathy. Additional, 
compounds useful m co-therapy include: alpha-2~adrenergie receptor agonists (e.g., 
iizanidine and elonidine), inexiletine, corticosteroids, compounds thathlook the MMDA 
(N-metfayl-Daspartate) receptor (e^g* dextromethorphan, ketannne, and amantadine), 
glycine antagonists, carisoprodoL eyelobenzaprine* various opiates, noriopioid antitussive 

13 (eg, dextromethorphan, e&tmiphen, caramiphen and earbetapentane), opioid antitussives 
(e.g. codeine* hydrdeodone,. met axolone. The compounds described herein can also be 
combined with InhalaMe gaseous nitric oxide (for treating pulmonary vasoconstriction or 
airway constriction), a thromboxane A2 receptor antagonist, a stimulant (i.e. caffeine}, m 
H 2 -antagonist (ag. ranitidine), an antacid (e;g. aluminum or magnesium hydroxide), an 

20 anliflatulent (e,g. simethicone), a decongestant (e.g. phenylephrine, 

phenylpropanolarnine, pseudophedrine, oxyraetazoime, epinephrine, naphazoline. 
xylometazoiine. propylhexedrine, or levodesoxyephedrine), a prostaglandin (e.g. 
misoprostol, enpmstii rioptostil, ornaprostol or rosaprostol), a diuretic, a sedating or 
non-sedating histamine HI receptor antagonists/antiliisiamit^es (i.e. any oompouod feat is 

25 capable of Macking, inhibiting, reducing or otherwise interrupting the interaction 
between histamine and Its receptor) including. but. not limited, to: - 4 aslemizole, 
acrivastme, antazoline, asternizole, azatadine. azelastine, astaniizole. hromopheniramine, 
hromophenir&mine rnal eate, carbmoxamine, earebast ine, eeiirizine, cMorphmtramine* 
ehloropheniraniine maleate, cimetidine ,ciemastine, eyclizine, cyproheptadine, 

30 descarboethoxyioratadine, dexohlorpheniramine, dimethindene, dipherfiydraBine, 

diphenylpyraline, doxylamine succinate, doxyiamine, ebasiine, etletimdne, epinasttne. 
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famotidine, fexofenadine, hydroxyzine, hydroxyzine, ketotifen, levoeabastine, 
ievr>celiii^iiie 5 levocetirizirie, loratadim, meciiziiie^ mepw&mine, mequiiazinc, 
methdilazlne, mianserin, mizolasthie, noberastme, aom$tenim<>le r iior^tmii^ok^ 
phgmxid^nme, pheniimnine, picumast proBie&aziii^, : pynkmiiie, pyriiamine, ranitidine, 
S tenidastiue, terfenadiiie, trirneprazine, tripdeoarnine, and tripmlidine; a SHT! agonist, 
such as a triptan (e.g. sumatriptan or oaratriptan), an adenosine Ai agonist, an EP Hgand, 
a sodium ehaonei blocker (e.g, laniotrigioa), a substance P antagonist (e.g. aixNK 
antagonist), a oannabmoid, a 54ipoxygemse inhibitor, a leukotriene. receptor 
aM&gonist/te antagonists (be., any eompoimd that is capable 

10 of blocking, inhibiting, reducing or otherwise interrupting the interaction between 
lenkotricnes and the Gys LTI receptor) including but not limited to: zafirlnkasi, 
monielukast monieiakast sodium (Singnlair®), pranliikast, iraluk&st, pohilukast, SKB- 
1 06,203 and cornponnds described m having I.T04 aniagonizing activity described in US 
■5 365: ATX a DMARD {e,g, methotrexate), a neurone stabilising antiapi leptie -drug, a 

15 mono- aminergie uptake inhibitor (e.g. v^nlafexine}. a matrix metalioprotemase inhibitor, 
a nitric oxide synthase (NC)S) inhibitor., snob as an iNOS or an nNOS inhibitor, an 
inhibitor of the releai?€ ; or action, of tumor necrosis factor, an antibody therapy, such as a 
monoclonal aitihody therapy, an antiviral agent, such as a. nucleoside inhibitor (e.g. 
lamivudine) or an.imninne system modulator (e;g 4 interferon), a local anaesthetic, a 

20 known FAAH inhibitor (e.g., PMSF, URB532, URB397, or BMS- 1 , as well as those 
described in those described in WO04O336S2, US6462054;US2003(K}92734, 
US3QG201 88009, US2O03O195226, and WO04033422), an antidepressant (e.g., VPb 
013), a fatty acid amide (e.g. anandamide, M-painiitoyl ethanol amine, N-oIeoy! 
eihanoSaitiid^ 2-aradiidc>noyigly^<srol, or oleamide)* arvanil, analogs of anadaniide and 

25 arvanil as described M US 200491 22089, and a proton pump inhibitor (e.g., omeprazole, 
esomepra^ole, lansoprazole, pantorazole and rabepmsole). 

The compound described herein eaa also be used in a eo-therapy with a second agent that 
is a carmabinoid receptor antagonist to prevent and/or treat obesity and other appetite 
30 related disorders. 
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Combmatioas for Co-MerbM Conditions 

It will be appreciated by one skilled in the art that -a tterapy administered in combination 
with the compounds described herein can be directed to the same or a different disorder 
target as that Being targeted by the compounds described herein, 

5 

^ministration of the compound described herein may be first, followed fey the other 
therapy ; or administration of the other therapy may he first or they may be administered 
sinmliancously either in two separate compositions or combined in a single composition. 
The other therapy is any kriown in the art to treat, preverit. or reduce the symptoms of the 
10. targeted disorder, e.g>, a sleep disorder, or other disorders, e.g> ? other CNS disorders In 
addition, some embodiments of the present . my ention have compounds administered hi 
eoihbiiiatioii with other kno wn therapies for the target disorder* Furthermore, the other 
therapy meludos any agent of benefit to the patient when administered in combination 
wife the disclosed compound. 

15 

For example, in some embodiments where the other therapy is a drug, it is administered 
as a s^arate feniiidabon or in ihesanie fonnnlatlon as the compoond described teem, A 
compound described herein is administered in combination therapy with any one or more 
of conimerciaJIy-availahle, over-the-counter or prescription medications, including-, but 

SO not limited to antimicrobial agents, fhiigistatic agents, germicidal agents, hormones, 
antipyretic agents, antidiabetic agents, bronehodilators, afitidsarrheal agents, 
antiarrhythmic agents, coronary dilation agents, glycosides, spasmolytics, 
antihypertensive agents, aniidepressaiits, antianxiety agents, other psychotherapeutic 
agents, corticosteroids, analgesics, contraceptives, nonsteroidal anti -inflammatory drugs, 

25 blood glneose lowering -agents cholesterol lowering agents, anticonvulsant agents, other 
aptiepiieptic agents, immimomodulators. anticholinergics, sympatholytics, 
sympathomimetics, v&sodilatory agents, aniicoagidants, mitianliythmies, prostaglandins 
having various pharmacologic activities, diuretics, sleep aids, antihistaininic agents, 
antineoplastic agents, oncolytic agents, antiandrogens, antimalarial agents, aotiteprosy 

30 agents, and various other types of drugs. See Goodman and Gilman ? s The Basis of 
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"Fherapeatics (Eighth Edition^ Pergamqn Press, .Inc., USA, 1990} and The Merck Index 
(Eleventh Edition, Merck & Co,, Inc., USA, 1989). 



Cimibta&ilosis issefol in treatment of diabetes 

5 S uitable agents of use in eoiribinati on with a compound described, hereto include anti - 
diabetic agents such, as (!) PPAR7 agonists such as glitazon.es (e.g., ciglitaKone; 
darglitazone; mgiit^one; isaglitazone fMC(>555); pioglitazon^; Tosiglitazoiie; 
trogitkzone; BRL49653; CLX4)921; >BTZD, and GW~0207, 00641, and LY~ 
300512, and the like and compounds disclosed in PCX publication Nos. WQ97/1 081 :3>- 

10 W097/2785? ) WC>97/28I15,W 

WQO3/0356O2, WO03/04813CKWO03/055867, and the like; (2) higuanxdes such as 
buformin; niet&tniin; mid phenlbrmm, and the like; (3) protein tyrosine phosphatase- 1 8 
(FTP-IB) inhibitors, such m ISIS i 13715, and those disclosed in WQD3/032916, 
W 003/032982, WO03/041T29, WO03/055883; (4) sul&nyl ureas such as acctohexamide; 

15 carbutaroide; ohlotpropamide; diabi&ese; giibenclami.de; glipizide: glyburide 

(glibmdamMe) ; glimepMde; glielazide; glipeniide; gliq aidone; gtisoiamide; M&zamide; 
aid tolbmainim md the life; (5) meglitimdes mzh as repaglimde, and n&leglmide, and 
the like; (6) alpha glnQoside hydrolase inhibitors such as aearbose; adiposme; 
camighbose; emigfitale; mightol; voglibose; pradinncin-Q; salbostatin: CKD-711; MDL- 

HO 25,637; MDL-73 ? 945: and MOR 14, and the like; (7) aipha-amylase inhibitors sncb as 
tendamistai, tesiatiiv and A1-36S8, and the like: (S) msuim seci eaiagogoes such m 
lmogHride; <md A-41 66, and the like; (9) fetty acid oxidation mhihitors, such as clomoxir, 
and etomoxir, and the like; (10) A2 aBtagotiists, such as midaglkole; isaglidole; 
deriglidole; kiasoxan; earoxaa; and ilirpaTOxao, and the like; (1 i ) insulin or msulm 

25 minieties, such as -biota* XJMOQ, novarapid, insidin detemm imuim Mspro, insulin 

glargine^ insulin- zinc $\\spmm.on (lente and idiralente); Lys-Pro insulin, GLP-I (73 -7) 
(insvdintropin); md GLP-1 ■■(7-3 6>HH2), and the like: (12) non^Ma^iidhiediones such 
m 3T~Sm, and ferglita^ar (GW~25?Q/Gi- 262579), and the like; (13) PPARo^ &*& 
agonists such as BVT-142, CLX-094Q, GW- 15:3.6, GW-i929/QW^2433, KRB~297 : , L~ 

.30 796449, MK-0767, SB 219994, muraglitaxar and regiitazax (jTI-SOi) and those 

disclosed in W099/I6758, W099/193I3, WO99S0614, WO99/38850, WOOO/23415, 
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WOOd/23417, WOGO/23445, WO(50/5()4l4 y WOO 1/00579, WO01/791 5(X 
WO02/062799, WQ03/004458, WO03/0 1 6265, WOO3/0I SOI 0, WO03/O334S1* 
WO03/033450, WG03/033453, WO03/043985, WO 031053976; and (14) other insulin 
sensitizing drugs; (15) VPAC2 receptor agonists; (ISj-OLK modulatory such as those 
5 disclosed in WO03/015774: (1.7) retinoid modulators such as. those disclosed in 
WO03/000249; (18) GSK 3 p/GSK 3 inhibit 

iIubroph<myI« ! H-imid^ol-5^yI]p3^dine and those compounds disclosed m 
WO03/024447, WO03/037869, WO03/037877, WO03/O378-9I , WQO3/068773, BP 
1295884, EP 1295885, mil the like; (19) glycogen phosphor>4ase (I tOLPa) .inhibitors^ 

10 sach as those disclosed in WGQ3/037864; (20) ATP consumption promote such as 
those disclosed in WQ03/007990; (21) TRB3 inhibitors, (22) vanilloid .receptor Hga&ds 
such a& those disclosed hi W 003/049702, (23) hypoglycemic agents such m those 
disclosed in WQ03/015781/WO03/040114, (24) glycogen syntlias© kinase 3 'inhibitors 
such as those disclosed in WO03/03 5863 , (2 5) md agents, such as those disclosed in 

15 W099/5I 225 md US 20030134890; and WOO 1/24786, WO03/0S9g?O; (26) Sm\xlin~ 
responsive DNA binding protein- 1 (IRDBP-1) as disclosed in WO03/057827, and the 
like: (27) Adenosine A2 antagonists such as those disclosed In WO03/035S39, 
WO03/03564Q, and the like, 

20 Co mhin atkms Useful to. Treatment of Hyperiipklemi^ 

Suitable agents of use m combination with a eornpoimd described herein include lipid 
lowering agents such as: 

(I) bile acid seqoe^raMs such as, eholcsiyraniine, colesevelem, colestipol, 
dialkylaminoalkyl derivatives of a cross-linked dextran; Golesiki®; LoCholest®; and 

25 Questran®, m& the like; (2) HMO-Co A rednetase inhibitors such as atorvast&tuv 

bervasiatin, earvastatm, eeri vastatin, eril vastalin, da! vastalin. iluvastaiiii, gl envastatin, 
itavaslaiin, lovastafcinu mevastatin, pitavastahn, pKwa§tatm, rivasiatin, rosuvasiatin^ 
siMvastatin, sifriYastaim, and ZD -45 22, and the like andi compounds disclosed in 
WO03/03348 I; (3) HMG-CoA synthase inbibitors; (4) eholestera! absorption MMbitOrs 

3D such as stand esters, beta-sitosteroL sterol glycosides such as ticjueside; and a^etidinones 
such as e&eiinnbe, and the like; (S) aeyl coenzyme A -cholesterol aeyl transferase 
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(AC AT) inhibitors such as ayasimibe (Current Opinion in Investigational Drugs, 
3(9):291-297 (2003)), eteimibe, KY505, SMP 797, CL-277,082 (Clin Pharmacol 'liter. 
48(2); 189-94 (1990)) and the like; (6) CETP inhibitors such as JTT 705 identified as in 
Nate. 406, (6792}:203~7 (2000), toreerrapib (CP-529,414 described in US20030] 86952 
5 and WO200001 7164), CP 532,632, BAY63~2I49, SC 591, SC 795, and the like including 
those described in Current Opinion in Investigational Drugs. 4(3);29i -297 (2003). (7) 
squalen© synthetase inhibitors;. (8) antioxidants such as probueol, AG 1-1067 and the like; 
(9) PPARa agonists such as becloBbrate, henxaiihrate, binifrbrate, eiproSbrate, 
clinofibrate, clofibrate, etotlbrate, fenofibrate, geracabene, and gemfibrozil, Kfibral, GW 

10 7647, BM 1 70744, LY5 1 8674; and other fibtic acid derivatives; such as Atrornid®, 
Lopid# and Ineort), and those disclosed in WO03/033456, WO03/0334SI, 
WO03/043997, WO03/0481 16 s WO03/053974, WO03/QS9864, W003/OS87S, and the 
like; (1 0) FXR reeepior moduiators such as GW 4064, SR 103912, aitd thelike; (1 1) 
LXR receptor modulators such as GW 3965, T9013137, and XTeOI 79628, and those 

15 disclosed in US2O030 125357, WO03/04S382, WO03/0533S2, WO(B:/059874, and the 
like; (12) lipoprotein synthesis inhibitors such as niacin; (13) renin angiotensin system 
inhibitors; (14) PPARS partial agonists, such as those disclosed in WO03/024395; (1 5) 
bile acid reabsorption inhibitors, such as SARI 1453, SC435, PHA384640, 58921, 
A2D7706, asid the like; (16) PPAR8 agonists such as GW S01 516, and CW 590735, and 

20 the like, such as those disclosed in W097/28149, WOOl/791 97, WO02/14291, 

WQ02/46154, WO02/46176, WO02/076957, WOO3/016291, WO03/033493; (17) 
triglyceride synthesis inhibitors; (1 8) niierosonmi triglyceride transport (MTTP) 
inhibitors, such as inplitapide, LAB6S7, and CP346G86, and the like; (19) transcription 
.modulators; (20) squaleae epoxidase inhibitors; (21) low density lipoprotein (POL) 

£5 receptor inducers; (22) platelet aggregation inhibitors; (23) 5~LO or FLAP inhibitors; and 
(24) niacin receptor agonisis; (25) PPAR modulators such as those disclosed in 
WO99/07357, W099/1 1255, W099/12534, WO99/15520, W099/46232, WO00/1249K 
WOOO/23442, WOQ0/23633 1 , WOOO/236332, WOOO/2 18355, WO00/238553, 
WO01/251 81 , WOOl/791 50, WO02/791 62, WG02/1 0041)3, WO02/1 02780, 

30 WO02/081428, WQ03/016265, WO03/033453, WO03/042 194, WO037043997, 

WO03/06658 1 , and the like; (26) niacin-bound chromium, as disclosed, in WO03/03953S; 
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(27) substituted add derivatives disclosed in WO03/0401 14; (20) apolipopretein B 
inhibitors such as those disclosed in WO02/090347, WO02/2883S, WO03/045921 ' , 
WO03/047575; (29) Factor Xa modulators such as those disclosed m WO03/047517, 
WO03/04752CL WO0MM80E1 

D 

C®mbmnik>m useful m treatment of Hypertension 

Suitable agents of use in combination with a compound described herein Include anli~ 
hypertensive agents such, as: 

(1) diuretics, such .-as thiazides, including chlorthalidone. chlonhiazide, 

10 dichlorophenamide, hydrotlmnefliiaMde, indapamide* pGlyihiajdde, and 

hydroehlorothiaKide; loop diuretics, such as bometaiiide, ethacrynie acid, fomsennde, and 
torsemide; potassium sparing agents, such as amiloride, and imrntemie; and aldosterone 
antagonists, such as spironolactone* cpircnotie* and the .like; (2) beta-adrenergic blockers 
such as acebutolol, atenolol, betaxoloi, hevantoloL hisopraloL hopindolol, earteoloh 

15 carvediioL eeliproteh esmoiot indcnolol, nietaprolol, nadoloL nehivolol, penbutoiol, 
pindolol, |)ropana!oi ? sotalol totatoiol, fitisoiol, aiidthnolol, and the lite; (3) calcium 
channel blockers such as amlodipine, aranidipioe, azdnKhpine, harmdipine, benidipiue, 
hepridih eiiialdipme, elevidipine, diltiazem, eihnidipmc, Modipine,. gallopamil, 
isradipiBe, laeidipine, lemildipme, tereamdiplne, nicardipine, nifedipine, nil v&dipina 

ZD nimodepiBe, nisoMipme, nitrendipine, mamdipiiKL pr&mdipine, and verapamil, and the 
like; (4) ax^giotCBsiin converting enzyme (ACE) inhibitors such as benazepril; capiopri!.; 
eeranapril; eilazaprih deiapril; enalapril; enalopril: fbsinopril; imidapril- lisinoprit: 
losinopril; moexlpril; quinapril; quinaprilai; ramipril; perindopril; perindropril; quanipril; 
spirapril; tenocapril; trandolaprih and xofenopril, and the like; (5) neutral endopeptidase 

25 inhibitors such as om&patrilat eadoxatri I and ecadotri V fbsidotrih sanipatrilat A VB76 88 , 
ER403CX and the like; (6) endothelin antagonists such m tezosentari, A30S I65. and 
YM62S99, and the like; (?) vasodilators such u$ hydralazine, clonidine, minoxidil and 
niootinyi alcohol, and the like; (8) angiotensin II receptor antagonists such as aprosartan, 
candesarian, aprosartan, irhesarian, losartan, olniesartan, pratosarian, t&sosarian, 

30 telmkartan, valsartan, md EXP-3137, FI6S2BIC and RNH6270, and the like; (9) o# 

adrenergic blockers such as nipradiloL aroiinolol and amosidaloL and the like: (10) alpha 
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1 blockers, such, as tcrassosin, urapidiL prazosin^ -bunazosin, trimazosin, doxazosin, 
naftopMIL indoraoiiri, WHP 164, and XEN010, and the like; (11) alpha 2 agonists such as 
iofexidirie, iiameiiidirie, moxorjidiiie, rilmenidixie ami giianobenz, and the like; (12) 
aldosterone inhibitors, and the like; and (1 3} angiopoictin-2-bmding agents such as those 
5 disclosed in WO0MB083 3 . 

Cox and FAAII rela ted- -tiherapeutic methods 

The compounds cm be osed v for example, to treat conditions or disorders in which it is 
10 oomldemd desirabte. to reduce or elimmate G0X-2 activity and/or F A AH activity artd/or 
MACIL, Tims, they can be used in. any situation in which a COK-2 inhibitor or FAAfi 
inhibitor or MAGL inhibitor is used as well as in other situations. For example, 
compounds and related prodrugs can be u$ed. : to treat ati inflammatory disorder, including 
both, disorders, in which inflammation is considered a significant component of the 
IS disorder and those in whieh mfiammati on is considered a relath^ly minor component of 
Qm disorder, to treat acute and drreni e pain (analgesic) and to treat fever (antipyretic). 
Among the inflammatory disorders that can be treated are autoimmune disorders. 

Disorders that can be treated include: arthritis (including rheumatoid arthritis, 
20 spondyloarihopathies, gouty arthritis, degenerati ve j oint di seases (I. e. osteoarthritis), 

systemic lupus erythematosus, ankylosing spondylitis , acute painful shoulder, psoriatic, 
and juvenile arthri tis) ? asthma, atheroscl erosis, osteoporosis, bronchitis, tendonitis, 
bursitis, skin inftammation disorders (ie, psoriasis, eczema, bums, dermatitis), enuresis, 
eosinophihe disease, gastrointestinal disorders (including inflammatory bowel disease, 
25 peptic ulcers, regional enteritis, diverticulitis, gastrolntesiinai bleeding, Oroim's disease, 
gastritis, irritable bowel syndrome a^d ulcerative colitis), and disorders ameliorated by a 
gastroprokinetie agent (Le, ileus, for example post^opemtive ileus and ileus during sepsis; 
gastroesophageal reflux disease (GORD, or its synonym GERD); eosinophilic 
esoph&gitis, gastrop&resis such as. diabetic gasiroparesis.;. foodiiiioieTanees: and food 
30 allergies and other fractional bowel disorders, such as nonulcerative dyspepsia. (NUB) 
a^d non-cardiac chest pain (MGCP)). 
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The coinpoimds :« also be used in the teataent of symptoms associated with influenza 
or other viral/infection^ common cold^ sprains and slraitis, myositis, nenralgia* synovitis, 
injuries such as. sports injuries and those following surgical and dental procedures, 
coagulation disorders, kidney disease {e;g* impaired .renal function), ophthalmic 
5 disorders .(mdUdmg glaucoma, retinitis, retinopathies^ uveitis and acute injury to the eye 
tissue), liver diseases (i.e., inflammatory liver disease including chronic viral hepatitis B, 
chroriic viral hepatitis G, alcoholic liver injury, primary biliary cirrhosis, atnoimmune 
hepatitis v iK)nalcoholk steatohepatitis and liver traaispiaiit rejection), and pulmonary 
inflammatory diseases (e . g, » including asthma, allergic rhinitis, respiratory distress 

10 syndrome dironie bronchitis, and emphysema.) > Compos! lions comprising a compound 
described herein and related prodrugs thereof can also be used to treat, for example, 
inflammation associated with: vascular diseases, migraine headaches, tension headaches, 
periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin's disease, sclerodoma, 
rhenmatie fever, type I diabetes, myasthenia gravis, .sarcoidosis, nephrotic syndrome, 

15 Behcet's syndrome, polymyositis, gingivitis^ hyperse conjunctivitis, multiple 

sderosis, and ischemia (e,g, ? myocardial ischemia), and the like. The compounds may he 
useful for treating neuroinllammation associated with brain disorders (eg. s Parkinson" s 
disease and Alzheimer's disease) and chronic inflammation associated with cranial 
radiation injury. The compounds may be useful for treating acnte infiamrnatory 

20 conditions (such as those resulting from infection) and chronic inflammatory conditions 
(such as those resulting fhnn asthma, arthritis: and inflammatory bowel disease). The 
compounds may also he useful in treating inflammation associated with trauma and non- 
inflammatory myalgia, the compounds can also be administered to those prior to 
surgery or taking anticoagulants, The compounds may reduce the risk of a thrombotic 

25 cardi ovascul ar event which is defined as any sudden event of a type known to be caused 
by pktdet aggregation, thrombosis, and subsequent ischemic clinical events, induding 
thrombotic or thromboemholic stroke, myocardial ischemia, myocardial infarction, 
angina pectoris, transient ischemic attack (Tl A; amaurosis fegax), reversible ischemic 
neurologic deficits, and any similar thrombotic event in any vascular bed (splanchnic, 

30 renal, aorti c, peripheral*, etc.)- 
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the compounds may inhibit uterus contraction caused by hormones a&d prostam>id- 
induced smooth muscle contraction. The compounds may he useM in treating premature 
labor,, menstrual cramps, menstraal irregularity, and dysmenorrhea, 

5 The eosnpounds described herein may inhibit cellular neoplastic trans tbraiatton$ mid 
metastatic tumor growth. The compounds described herein may be associated with 
rMueing the nimiber of adenomatous colorectal pol yps. Thus, compounds and prodrugs 
may also be useful in reduei.iig the risk - of certain cancers, e,g>, so!M tuniar cancers such 
as colon or colorectal cancer. The compounds and prodrugs may also be used in the 

10 treatment of prevention of all mmm$ including cancers of th e bladder* cancers associated 
with overexpression of HER-2/neu cervix, skin, esophagns, head and neck, lung 
including non small-cell lung cancers* kidney, pancreas, prostate, gall bladder and bile 
duct and endometrial cancers, gastric cancers* gliomas, hepatocellular carcinomas, 
colonic adenomas, mammary cancers* ovarian cancers and salivary cancers. In addition. 

Jg the compounds and prodrugs may be useful in treating large intestine cancer and prostate 
cancer. The compounds may also be useful in cases where the patient is at risk for cancer 
including oral premalignant lesions, cervical miraepiiheMa! neoplasia, chronic hepatitis, 
bile duct hyperplasia, atypical adenomatous hyperplasia of lung, prostatic, intraepithelial 
neoplasia, bladder dysplasia, actinic keratoses of skin, colorectal adenomas, gastric 

2D metaplasia, and Barrett's esophagus. 

Compounds described herein are also useful for the treatment of cognitive disorders such 
as dementia, i^rticularly degenerative dementia (including senile dementia, Alzheimer's 
disease (and precursors thereof), Pick's disease, Huntington's chorea, Parkinson's disease 
25 and Creutefeld t- Jakeb disease), and vascular dementia (including muitimfaret dementia)^ 
as well as dementia associated with intracranial space occupying lesion^ trauma, 
infeetions and related conditions (including HIV infection), metabolism, toxins, anoxia 
and vitamin deficiency; and mild cognitive impairment associated with ageing, 
particularly Age Associated Memory impairment, 

30 

Compounds may also prevent neuronal injury by inhibiting the generation of neuronal 
fee radicals (and hence oxidati ve stress) and therefore are of use in the treatment of 
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stroke; epilepsy; and epileptic ■ Azures- (mchK!mg; grand mat, petit mai ? myacloiiio 
epilep$y and partial seizures). The compounds may be useful to control or suppress 
seizures {including those that- are; cliemically induced), 

5 The conipounds can be u sed in treatment of all vari eti es of pain ihciudiitg. pain as soci ated 
with & cough condition v pain associated with cancer, preoperative pain, arthritic pain and 
other forms of difonic pain such as. post-operative pain, 1 lumbosacral pain, musculo- 
skeletal pain, headache, migraine, muscle ache, lower back and neck pain, toothache and 
the like. The compounds are also useM for the treatment of neuropathic pain. 

10 Nenmp&thie pain syndromes can develop following neuronal injury and the resulting pain 
may persist for months or years, even after the original injury has healed. Neuronal injury 
may occur in the peripheral nerves, dorsal roots, spinal cord or certain regi ons i n the 
brain. Neuropathic pain syndromes are traditionally classified according to the disease or 
event that precipitated them. Neuropathic pain syndromes inclodo: diabetic neuropathy; 

15 sciatica; hack: paiil, : non-specific lower back pain; multiple sclerosis pain; fibromyalgia; 
HiV-related n<mropathy; neuralgia, such as postherpetic neuralgia and tdgeniinal 
neural gia; pain related to chronic alcoholism, hypothyroidism, uremia, or vi tamin 
deficiencies; pain related to compression of the nerves (e.g.. Carpal Tunnel Syndrome), 
and pain resulting ftom physical trauma, amputation/phantom, limb pain, cancer, toxins or 

20 chronic inflammatory conditions. The symptoms;. of iienmpaihiC: pain . are incredibly 

heterogeneous and are often described as spontaneous shooting and lancinating pain, or 
ongoing, burning pain. In addition, there is pain associated with normally non-painful 
sensations such as *pins and needles^ (paraesthesias and dysesthesias}, increased 
sensitivity to touch (hyperesthesia), painful sensation Mowing innocuous stimulation 

25 (dynamto, static or thermal allodynia), increased sensiti vity to noxious stimuli (thennal, 
cold, mechanical hyperalgesia), continuing pain sensation after remo val of the 
stimul ation fhyperpathia) or an absence of or defici t i n. selective sensory path ways 
(hypo&igesiaX 

30 The compounds may also be of use in the treatment and/or prevention of 

cycl ooxygenase-mediated proliferative disorders snob as may occur in diabetic 
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retinopathy and tumor angiogenesis. The eompoimds may be used to inhibit 
angtogenesis, such as occurs in wet mamilar degeneration. 



The eompomida may also be used for treating sexual behavior problems and/or improving 
5 sexual performances. 

Certain compounds are useful in, the prevention, and/or treatment of pmiy m particular 
acute or cJm>nic iieiirogenie pmi\ migraine, neuropathic pains including the forms 
associated with herpes virus and diabetes^ acute or chronic- pain associated with the 

10 inflammatory diseases; arthritis,, rheumatoid arthritis, osteoarthritis, spondylitis, gout, 
vaseularitis, Crohn % disease^ irritable bowd syndrome and acute/sharp or chronic pains 
at the periphery. The compounds can also be used to prevent and/or treat emesis, 
dizziness^ vomiting, and nausea, especially after chemotherapy, food behavioral 
prabiem^l^eding disorders (ie» eating disorders* in particular anorexias and cachexias of 

15 various natures, weight loss associated with cancer and other wasting conditions, or 
bulimia), neurological pathologies, psychiatric tremors (e.g., dyskinesias, dystonia* 
spasticity, c^sessive compuisive behavior, Toilette's syndrome, all forms of depression 
and anxiety of any nature and origin, mood disiwbances/psyehoses), acute or . chronic 
neurodegenerative diseases (e.g., Parkinson's disease, ..Alzheimer's disease, senile 

20 Insanity, l lnMington's chorea, lesioM related to cerebral ischemia and cranial and 

medullary traumas, epilepsy, sleep disorders (sleep apnea), cardiovascular diseases (in 
particular hypertension* cardiac arrbythxnias* arteriosclerosis, heart attacks, cardiac 
ischemias, renal ischemia), cancers (benign tnmors of the skim papillomas and cerebral 
tumors, prostaie tumors, cerebral titmors (glioblastomas, medidlary epitheliomas, 

25 medullary blastemas, neuroblastomas, tumors of origin, astrocytomas, astrofolastomas, 
ependymomas, oligodendrogliomas, plexus tumor, neuroepiiheMonia, epiphysis tumor, 
epeiKiyblastomas, malignant meningiomas, sarcoinatosis, malignant melanomas, sebwan 
cell cancers), disorders of die immune system (in particular a utoimm une diseases 
including psoriasis,, erythematous Jnp m), diseases of conjunctive or connective tissue,. 

30 Sjogren's syndrome, spondylarttmtis anchylosis, nndif&rentiated spondylarthritis 

tmdif&eniiated, Behcet's disease, autoimmune hemolytic anaemias^ multiple sclerosis, 
amyotrophic lateral sclerosis, amylases, graft rejection, and illnesses affecting the 
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bl&stoeytes, allergic diseases (Le*, immediate or delayed h>^er$ensitivity s allergic rhinitis 
pr coty unetivitis, contact dermatitis), viral or bacterial parasitic infectious diseases (he, 
AIDS, meningitis)* Infiammatory diseases (in particular arthritic diseases: arthritis^ 
rheumatoid arthritis osteoarthritis spondylitis, gout, vascularitis, Crohn ? s disease, 
5 irritable bow^l syndrome, osteoporosis, psoriasis, ocular infections and disorders (i.e. 
ocular hypertension, gl&aeonm, wet macular degenerMion),.. luftg diseases (he, diseases of 
the r espirMory tracts, bronehyospasras, cough, asthma, dironic Brot\cM%. ? chronic 
obstruction of the respiratory tracts, emphysema), gastrointestinal di$orders(ie. irritable 
bowel syndrome, intestinal inflammatory disorders, ulcers, diarrheas, acid reflux), urinary 

10 incontinence vesical inflammation, movement disorders, psyehomotor disorders, 

hypertension, and AIDS-relatedcomplex, The compounds can be used as a sleep aid, to. 
treat insomnia or to induce sleep. The compounds may be used to rednce or control body 
weight (or M) or prevent and/or treat obesity or other appetite related disorders related to 
the excess consumption of food, ethanol and oiber appetizing substances. The 

15 compounds may be nsed to modulate lipid metabolism, reduce body M (e.g. > via 

increasing -fat utilization) or reduce (or suppress) appetite (e v g,, via inducing satiety). The 
compounds may be nsed to prevent, control or treat schizophrenia, paranoia or other 
related disorders, or other disorders of dopamine transmission. 

20 The compounds can also he used to. treat anxiety (including generalised anxiety disorder, 
panic disorder, arid social anxiety Disorder) and depression. 

The compounds (for example, FAAH inhibitors) can also be used. in the treatment of 
poUakiiiria, for example, xn the treatment of urinary incontinence, uresiesthesia urgency, 
2B or overactive bladder. Pollakiuria refers to the condition characterized by the voiding or 
passing of small quantities of urine more frequently than normal Interstitial cystitis, 
chronic prostatitis, neuropathy (for example* resulting from neurogenic bladder or 
cerebral infarction), lower urinary tract prostatic li^ertrophv, and aging, are among the 
conditions associated with pollakiuria. 
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C rg|a|ed titer apeotie m et bods 

The ampomds. described herein . that : are CRTH.2 antagonists can he .-used, for example, 
5 to pre vent and/or treat conditions or disorders in wMefe it is considered desirable to 

reduce or eliminate CRTH2 activity, f fhe compounds described herein that are CRT.II2 
agonists can be used, for example, to prevent arid/or treat conditions in which it is 
considered desirable to: (1) do woreguMe CRTH2 activity via desensilization; (2) 
downregukte non-CRlII2 ehemokine receptor activity via cross -desensitizati on or (3) 
10 shi ft the balance of Till and Th2 cell s to wards Th2 via agonistn at CRXR2. CRTH2 

agonists, are expected to be especially useful in the prevention and/or ireaimeat of disease 
and disorders characterized by an imbalance of Th t/Th2 that is shifted towards Th l cells, 
e.g., rheumatoid arthritis. Type I diabetes, psoriasis, gastritis, irritable bow d syndrome, 
multiple sclerosis, painless thyroiditis, lupus, and Crohn's Disease. 

15 

Compounds that are CRTH2 antagonists or agonists may be used to aid id preventing 
and/or treating a disease or disorder mediated, regulated or influenced by, for example. 
"Th2 cells* eosinopbils, basophils, .platelet^ Langcrhans cells, dendritic cells or- mast cells. 
They also may be used to aid in the prevention or treatment of a disease or disorder 
SO mediated,, regulated. or influenced by PGD^ and metabolites thereof such as 13,14- 
dibydro45- keto~PGD 2 and 1S~deoxy-Ai 2,1 ^PGD 2 . 

CRTB2 antagonists are expected to be useful in the prevention md/or treatment of 
disease and disorders characterized by undesirable activation of Th2 eel Is, eosinophi i s, 
25 and basophils e,g., asthma, atopic dermatitis, allergic rhinitis, allergies (e,g. ? food 
allergies, dust allergies, pollen allergies, mold allergies), arid Grave's Disease. 

Compounds that are CRTH2 antagonists or agonists (and similarly compoOBds that are 
.'DIM agonists or antagonists) may be used to aid in preventing and/or treating the 
30 following t ypes of di seases, conditi ons and disorders : 
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respiratory imet/obstructive airways diseases and. disorders including: rliinorf hea, tracheal 
constriction, aimay contraction, acute~ :? allergic, atrophic rhinitis or chronic rhinitis (such 
as rhinitis easeosa, hypertrophic rhinitis, .rhinitis purulenta, rhinitis sicca)^ rhinitis 
medicamentosa, membranous rhinitis (including croupous, fibrinous and 

5 pseudomembranous rhinitis), scrofulous fhimti% perennial allergic rhinitis, seasonal 
drkitis (including Aimtis nervosa (hay fever) and vasomotor rhinitis), , asthma (mtih m 
bronchial, allergic, intrinsic, extrinsic, ^xerdse-indwcod,. cold air-induced,, occupational, 
bacterial mffeclion-irtduced, and dust asthma partieukriy chronic- or invetorate astiima 
(e.g. late asthma and airways hyper-responsiveness)), bronchitis (inciudiHg chronic, 

10 acute, araehidie, catarrhal, croupus, phthinoid and eosinophilic bronchitis), 

pneumoconiosis, clironi c inflammatory diseases of the Jung which result in interstitial 
fibrosis,, such as interstitial long diseases (ILD) (e.g., idiopathic pulmonary fibrosis, or 
ILD associated with rheumatoid arteritis, or other autoimmune conditions}, acute lung 
injury (ALl) , adult respiratory distress syndrome (ARPS), chronic obstructive 

15 pulmonary, airways or lung disease (CORD, CO AD, COLD or COP D, such as 

irreversible COPD), chronic sinusitis, conjunctivitis (e.g, allergic cojyunclivitis), cystic 
fibrosis, extrinsic allergic alveolitits (like farmer's lung and related diseases), fibroid 
king, hypersensitivity lung diseases* hypersensitivity pneumonitis, idiopathic interstitial 
pneumonia, nasal congestion, nasal polyposis, otitis media, and cough (chrome cough 

20 associated with inflamoiation or iatrogenic induced), pleurisy, pulmonary congestion, 
emphysema, hronchioetask, sarcoidosis. Sung fibrosis, including cryptogenic fibrosing 
alveolitis, fibrosis complicating ahti -neoplastic therapy and chronic infection, including 
tuberculosis and aspergillosis and other fungal infections, vasculitic and thrombotic 
disorders of the lung vasculature, and pulmonary hypertension, acute viral infection 

25 Including the conmion cold, uM infection due to respiratory syncytia! virus, influenza, 
eoronaviras (including SARS) and adenovirus; 

systemic anaphylaxis or hypersensitivity responses, drug allergies (e.g,, to penicillin, 
cephalosporins), insect sting allergies, and food related allergies which may have effects 
30 remote fern the gut (such as migraine, rhinitis and oedema); 
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bane and joint related diseases and disorders including: osteoporosis, artliritis (iiiduding 
.rheumatic^ infections, auidir^ spondyloarthropathies (such as 

ankylosing spondylitis, rheumatoid spondylitits, psoriatic arthritis, 0iithesopa thy. 
Bechet's disease, Klarie-Stamtpellarthntis> arthritis ofintlammatory bowel disease, and 
5 Reiter*s disease), systemic sclerosis, osteoarihri ti s/osteoarthrosis, both primary and 

secondary to e.g> congenital hip dysplasia, cervical and lumbar spondylitis, ^ low back 
m& neck pain, Still's disease,, reactive . artiiritis and ondiiferentiated spondarthropathy, 
septic arthritis and other infection-related arthropathies and bone disorders such as 
tuberculosis, induding Potf s disease and Poneefs syndrome, acute and chronic crystal- 

10 indiioed synovitis including urate gout, calcium pyrophosphate deposition disease, and 
caicitnn apatite related tendon, bursar and synovial inflammation, primary a^d secondary 
Sjogren's syndrome, systemic sclerosis and limited sciemdenna, mixed connective tissue 
disease, and undiffeentiated connective tissue disease, inflammatory myopathies 
including. polym^^ arthritis including idiopathic ioEmnmatory 

15 arthri tides of whatever joint distribution and associated syndromes, other joint disease 
(such as intervertebral disc degeneration or temporomandibular j oint degeneration), 
rheumatic fever and its systemic complications, v&sculitides including giant ceil arteritis, 
Takayasu's arteritis, polyarteritis nodosa, microscopic polyarteritis, and vasculitides to 
associated with vi ral infection, hypersensiti vity reactions, eiyogtobislins, paraproteins, 

20 low back pam, Familial Mediterranean fever, :Mjuckle-WeSIs syndrome, and Familial 

Hihenian Fever, lOkuchi disease, drag-indixced axthalgias, tendoniutides, poiychondritis, 
and myopathies; 

skin and eye related diseases and disorders including: glaucoma, ocular hypertension, 
2 5 cataract, retinal detachment, psoriasis, x erodoma, edematous diseases (like atopic 
demiatiiis, contact dermatitis, and seborrheic dermaiitis), phytodermatitis, 
photodermatitis, cutaneous eosinophllias, chronic skin ulcers, cutaneous- lupus 
erythematosus, contact hypersensili^ (including sensitivity to 

poison ivy, sumac, or oaJc), and eosinophilic folliculitis (Ofojr s disease), pruritus, drug 
30 eruptions, urticaria (acute or chronic, allergic or non-allergic), acne, erythema, dermatids 
herpetiformis, scleroderma, vitiligo, lichen planus, lichen sclerosus el atroplnca, 
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pyoderma g^grenogw, skin., sarcoid, pemphigus, pemphigoid, epidermolysis bullosa* 
angioedema, vasculi tides, toxic erythemas, cutaneous eo$mophiiias, alopecia areata, 
malc-patiem baldness, Sweet's syndrome, Sievens-lohnson s^drome, W^»<^hristian 
syndrome, erythema nmUifbnie, cellulitis, boil infective and non infective., pasunoiditis, 
5 cutaneous lymphomas, non^ielan ona skirt cancer and other dysplasiic Imi ©ns, 

blepharitis, iritis, anterior and posterior uveitis, choroiditis, autoimmune, degenerative or 
inflammatory disorders af&etlng the retina, ophtlkirnilis including sympathetic 
ophlJialmitis, sarcoidosis, xerosis (for exanipic as described in 
US20Q51 92357A 1 infections including viral limgal and bacterial: 

10 

gastrointestinal tract and abdominal related diseases and disorders including: 
Cdiac/eocliac disease (e.g. celiac sprue), cholecystitis, enteritis {including eosinophilic 
gastroenteritis), eosinophilic esophagitis, eosinophilic gastrointestinal inflammation, 
allergen indnced diarrhea, enteropathy associated with seronegative arthropathies, 
15 gastritis, intlamntaiory bowel disease (Cmhn^s disease and ulcerative colitis), colitis, 
irritable bowel syndrom^ glossitis, gingivitis, periodontitis, oesophagitis, including 
reflex, panotitis*. fibrous and cirrhdsis of the liver, pancreatitis,, both acute and chronic, 
hepatitis Calcohoiic, steatohepatltis and chronic viral), and gastrointestinal rel ated allergic 
disorders; 

20 

hematological disorders including; anemias, niyeloproliferative disorders, hemorrhagic 
disorders, leukopenia, eosinophilic disorders, leukemia^ lyinphomas, plasma ceil 
dyscrasiaSj disorders of the spleen; 

25 metabolic disorders including,, but not limited to; obesity, amyloidosis, disturbances of 
the amino acid metabolism like branched chain disease. hyperaminoaeidexnia, 
hyperaminoaciduria, disturbances of the metabolism of t3rea v h^ermBmoneinia, 
mncopolysacehaHdoses e,g, Maroteaux-Lamy syndrom, storage diseases like glycogen 
storage diseases and lipid storage diseases, glycogenosis I diseases like Con's disease, 

30 malabsorption diseases like intestinal carbohydrate malabsorption, oligosaedraridase 
deficiency, like m&ltase^ lactase-, socrase^nsoffieieney, disorders of the metabolism of 
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fructose, disorders of the metabolism of gal actose, galaciosaemia, disturbances of 
carbohydrate ^ti Hzation like diabetes, hvpoglye^iia, disturbances of pyruvate 
metabolism, hypolipidemia., hypoiipoproteinenha, hyperhpidcmia, hyperiipoprotehiernia, 
carni tine or carnitine acyltransf erase deficiency, disturbances of the porphyrin 
5 metabolism, porphyrins, disturbances of the purine metabolism, lysosomal diseases, 
metabolic diseases of nerves and nervous system s like gangliosidoses, sphingoBpidoses, 
golfetidosesvkocodystrophies, Leseh- NyhaTrsyndreme; osteoporosis, osteomalacia like 
osteoporosis, ssteppenia, osteogenesis imperfect,; o.steopetix>sis, osteonecrosis, Pagefs 
disease of hone, hypophosphatemia; cerebellar dysfhnetion, dismfbances of brain 

10 metabolism like dementia, Alzheimer^ disease, Huntington's chores, Parkinson's disease, 
Pick's disease, toxic encepha- lopathy, . dexnydinating neuropathies Hk€ inflmMiatory. 
neuropathy, Gni3iain~Ban*e syndrome; primary and secondary metabolic disorders 
associated with hormonal defects like any disorder stemming irom either an 
bvperftmetion or hypofunetion of some hormone- secreting endocrine gland and any 

15 combination thereof, SippIeV syndrome, pituitary gland dysfunction and its effects on 
other endocrine glands, soeli as the thyroid, adrenals, ovaries, and testes, acromegaly, 
hyper- and h>potkyTOidisxn, euthyroid goiter* euthyroid sick syadroMc, thyroiditis, and 
thyroid cancer, over or imderprod uetion of the adrenal steroid honnones, adrenogenital 
syndrome, Cushlng's syndrome, Addison's disease of the adrenal, cortex, Addison's 

20 pernicious anemia, primary and secondary aldostemmsm, diabetes insipidus, diabetes 
melhttis, carcinoid syndrome, disturbances caused by the dysfenetiou of the parathyroid 
glands, pancreatic islet ceil dysfunction, diabetes, disturbances of the endocrine system of 
the female like estrogen deficiency, resistant ovary syndrome; muscle weakness, 
myotonia, Duchenne's and other mnscolar dystrophies, dystrophia myotoniea of Steinert, 

25 mitochondrial myopathies like I disturbances of the cataholie metabolism in the musde, 
carbohydrate and lipid storage myopathies, glycogenoses, my<>gtobtaitri.a ? malignant 
hyperthermia, polymyalgia rheuniatics, dermatornyositis, primary myocardial disease, 
cardiomyopathy; disorders of the ectoderm, neurofibromatosi s, scleroderma and polyar 
teritis, Louis-Bar syndrome, von Hippei-Liodau disease, Sturge-Weber syndroine, 

30 tuberous sclerosis, amyloidosis, porphyria; sexual dysfimction of die male and female; 
confused states and seizures due to inappropriate secretion of antidiuretic hormone troni 



623 



WO 2008/019357 PCT/US2007/075332 

the pituitary gland, Liddl'tfs syndroiTie, Bartter's syndrDme r Faiieom's I syndrome, and 
renal electrolyte, wasting; 

transplant rejection related conditions, including: acute and chronic aliograit rejection 
5 following solid organ transplant, for example, transplantation of kidney, hear^ li ver, lung, 
and cornea, chronic graft versus host disease, skin graft rejection, and Bone marro w 
transplant rejection; 

genitourinary related ^mditioiis including; nephriti s (mtersiitkl ? acute interstitial 
10 (allergic) v and glomerulonephritis),; nephrotic syndrome, cystitis including scute and 
chronic (interstitial) cystitis and Hunner's ulcer, acute and chronic urethritis, prostatitis, 
epididymitis, oophoritis, salpiugiiis, vulvo vaginitis, Feyronie-s disease, and erectile 
dysfunetioo; 

IS CMS related diseases and disorders including, hut not limited to: neurodegenerative 

diseases, Alzheimer's disease and other cementing disorders including C1D and nvCJD, 
amyloidosis, and other demyeilinaiing syndromes, cerebral .atherosclerosis and vasculites, 
temporal arteritis, myasthenia, gravis*, acute and chronic so pain, (acute, intemiittent or 
persi stent, whether of central or peripheral origin) including visceral pain, headache, 

20 migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain, pain arising from 
cancer and tumor invasion, ncuropadiic pain syndromes Including diabetic, post- 
herpetic* and HIY-associ&ted neuropathies, neurosarcoidosis, to brain injuries* 
cerebrovascuiar diseases and their consequences, Parkinson's disease, oortieohasal 
degeneration, motor neuron disease, dementia, including AIM (Amyotrophic lateral 

25 sclerosis), multiple sclerosis, traumatic brain injury, stroke,; post-stroke, post- traumatic 
hrain in|ury 5 and small- vessel eerebrovascukr disease, dementias, vascular dementia, 
dementia with Lewy bodies, fentotemporal dementia and Parkin sonisni linked I to 
chromosome 17, frontotempqnd dementias, including Pick's disease, progressive nuclear 
palsy, corheobasal degeneration, Huntington's disease, thalamic degeneration, HIV 

30 dementia, schizophrenia witli dementia, and Ko^akoff s p$ytho^ y withm the meaning of 
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the definition are ..also considered to be CNS disorders central and peripheral nervous 
system complications of malignant, infectious or autoimmune processes; 



inflammatory or immunological diseases or disorders including; general inlianunaiion (of 
5 the nasal, pulmonary* and gastrointestinal passages), mastocytosis/masi cell disorders 
(eirtaiieous, systemic, mast ceil activation syndrome, and pediatric mast cell diseases), 
mastitis {mammary gland) f vaginitis, vasculitis (e.g,, necm tiding, cutaneous, and 
liypemeMiti\ity 'yasc^liti$} s ;Wpgener granulainatosis, myositis (including poIyinyQsms, 
dermatomyositis), basophil related diseases Uieiuding basopliific leukemia and basophilic 

10 leukocytosis, and eosinophil related diseases such as Ghurg-Strauss syndrome, 

eosinophilic graimioma ? lupus erythematosus (such as, systemic lupus erythematosus, 
subacute eutaneons lupus erythematosus, and discoid lupus erythematosns}.. Hashimoto^ 
thyroiditis. Graved disease, type I diabetes, complications arising from diabetes mel'Utm, 
other immune disorders, eosinophilla fasciitis^ hyper IgE syndrome, Addison*s disease, 

15 aiiliphospholipid • syndrome^ acquired Immune deficiency syndrome (AIDS), leprosy. 
Sezary syndrome* paraneoplastic syndromes, and other autoimmune disorders, many of 
which ara named within; 

cardiovascular diseases and disorders including: eougesti ve heart failure, myocardial 
20 infarction, ischemic diseases of the heart, all kinds of atrial and ventricular arrhythmias, 
by pertensioru cerebral trauma, occlusive vascular disease, stroke, cerebrovascular 
disorder, atherosclerosis^ restenosis, afifecting the coronary and peripheral is circulation, 
pericarditis, myoearditis > inflammatory and autodmmune cardiomyopathies including 
myocardial, sarcoid, endocarditis, valvulitis, and aortitis including infective (e.g> 
25 syphilitic), hypertensive vascular diseases, peripheral vaseu! ar diseases* and 

atherosclerosis, vasculi tides, disorders of the proximal and peripheral veins including 
phlebitis and thrombosis, including deep vein thrombosis and compHeations of varicose 
veins; 

30 oncological diseases and di Borders inclMing: common cancers (prostate, breast, lung, 
ovarian* pancreatic, bowel and .colon* .abdomen, stomach (and any other digesti ve system 
cancers), liver, pancreas* peritoneum* endocrine glands (adrenal, parathyroid, pituitary. 
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testicles, ov^xy /thymus, ?h>roid), eye, head, neck, nervous system (central and 
peripheral), lymphatic system, pelvic, sldn 5 hone, soft tissue, spleen, thoracic, urogenital 
and brain tumors), malignancies affecting the hone marrow (mciiding the leukaemias) 
and lymphoprolifeaiivo systems, snchas Hodgkitfs and oon-Hodgkin's lymphoma, 
5 metastatic disease and tumour recurrences, and paraneoplastic syndromes., as well m 
hypergaimmglo^^ diseases, disorders, and/or conditions, 

pmiprofetiiemiaSv.piiTpnra (includmg idiopathic thrombocytopenic p^rpyra), 
Waldenstrom's M^^^ Disease, histiocytosis, and any other 

hypeTproiiferative disease; and 

10 

other diseases and disorders including; pain, migraine, sleep disorders, fever, sepsis, 
idiopathic ta post-operati ve adhesions, finshmg, 

ischemic/rt^erftisicm- injuiy in the heart, brain, peripheral limbs, infection, viral infection, 
thrombosis, shock, septic shock ? thermal regulation including fever, Eayn and' s disease, 
15 gangrene, diseases requiring anti-coagulation therapy, congestive heart fm lure, mucus 
secretion disorders, pulmonary hypotension, prostanoid-indnced smooth muscle 
contraction associated with dysmenorrhea and premature labor. 

Compounds that are GRTH2 antagonists or agonists, {and similarly, compounds that are 
20. DP- 1 agonists or antagonists) may also he used, to reduce hair £e,g, niamma[ian) growth 
m described in US200501 1 2075 At 

Coinpo tinds that are CRTH2 agonists may he used as eating promoters and eompdmids 
that, are CRTH2 antagonists may he used a$ eating inhibitors as described in 
25 WO2004030674. 

Compounds thai are modulators of CRTH2 are useful tor the treatinent of pain. Fain can 
also considered to be a CMS disorder. Pain can he associated with CMS disorders, such as 
multiple sclerosis, spinal cord injury, sciatica, failed hack surgery syndrome, traumatic 
30 brain injury, epilepsy, Parkinson's disease, post- stroke, and vascular lesions in the brain 
and spinal cord (e,g, s infarct hemoniiag^. vascdlar ma!.fen*nation). Non-central 
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neuropathic pain includes that associated with post mastectomy pain* phantom feeling, 
reflex sympathetic dystrophy (RSD) S trigeminal neuralglaradioculopathy, post- surgical 
pain, HIV/AIDS related pain, cancer pain, metabolic neuropathies (e.g.. diabetic 
neuropathy, vasculitic neuropathy secondary to connective tissue disease), paraneoplastic 
8 polynei$ropathy associated, for example, with carcinoma of kmg 5 or leukemia, or 
lym phoma, or careinmn a of prostate, colon of ^toxnach, trigeminal fieiiralgia, crania! 
neuralgias, and post- herpetic neural gi a. Pain associated with peripheral nerve damage, 
central pain (Le< due to cerebral ischemia) and various chronic pain ie,> lumbago, back 
pm\ (low Back p#in) ? inflammatory andlot rhemiiatie pain. Headache pain (for example, 

10 migraine with aura, migraine without anra 5 and other migraine disorders), episodic and 
eteonlc to tension- type like headache, cluster headache, and chronic 

paroxysmal heinicraiila are also CHS disorders, Visceral pain such as pancreatits, 
intestinal cystitis, dysmenorrhea, irritable Bowel syndrome, Crohn's disease, biliary colic, 
ureteral colic, myocardial infarction and pain syndromes of the pel vic cavity. .e.-g** 

15 vuivodyma, orchialgia, urethral syndrome and proiatodynia are also QMS disorders. 

Compounds that are modulators of CRTH2 are nseful for the treatment of neuropathic 
pain, lor example as described in WO05102338, Neuropathic pain syndromes can 
develop tbllowmg neuronal injury and fee resulting pain may persist for months or years, 

SO even after the original injury has healed. Neuronal injury may occur in the peripheral, 
nerves,, dorsal roots, spinal cord or certain regions in the brain/ Neuropathic pain 
syndromes are traditionally classified according to the disease or event thai preeipitatcd 
them. Neuropathic pain syndromes include: diabetic neuropathy ; sciatica: hack pain, 
non-specific lower back pain; multiple sclerosis pain;, fibromyalgia; HIV -related 

25 neuropathy; neuralgia, soch as postherpetic neuralgia and trigeminal neuralgia; pain 
related to chronic alcoholism, hypodiyroidism, uretnia, or vitamin deficiencies: pain 
related to compression of the nerves (ie, Carpal Tonne! Syndrome), and paiil resulting, 
from physical trauma, anipntaden/ph&ntom limb pain), cancer, toxins or chronic 
inflammatory conditions. The symptoms of neuropathic pain are incredibly 

30 heterogeneous and are often described as spontaneous shooting and lancinating pain, or 
ongoing, burning p&m. In addition, there is pain associated with nomiaHy non-pain&l 
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sensations mch as '-pins and needles" (paraesthesias and dysesthesias}^ increased 
sensitivity to touch (hyperesthesia)^ pamful seiiimilon fbllowirig innocuous stimulation 
(dynamic, static or thermal allodyniaX increased sensitivity to noxious stimuli (thermal, 
mid, mechanical hyperalgesia^ continuing pain sensation after removal of the 
§ stimulation (hyperpaihia) or an absence of or deficit in selective sensory pathways 
fliypoalgesia). 



TXA2 related Jfesra j>e^ tic methods 

Compounds which are modulators of thromboxane A2 (TXA2) reeeptof can be used for 
10 the prevention or treatment of kidieaiions related to an altered TXA2 .receptor function 
including, but not limited to the fallowing: cerebral circulatory disorders, cerebral 
infection* cerebral haemorrhages, cerebral vascular throBib^^ 

cerebral stroke, shock. Ischemic heart diseases, myocardial infarction, acute heart failure, 
vasospastic disorders, angina pectoris, hypertension, atherosclerosis, arteriosclerosis, 

15 arteriosclerosis obliterans, •thromfeomigife ester 
storage disease and atheroma in vein grafts, reper&sion salvage disorders, for example 
afterisehaemio injury, diabetic nephropathy, diabetic neuropathy and 
hypertriglyeerideima caused, by diabetes,. prolif £rat*. ve processes, in occlusive vascular 
diseases {including prevention of arterial restenosis after angioplasty, post-surgical 

20 thickening of vascular walls}, ischemic peripheral blood vessel diseases, postoperative 
thrombosis and to accelerate the dilation of transplanted blood vessels after an operation; 
platelet functional disorders; asthma, bronchial asthma, foronehospasms, pulmonary 
hypertension; prevention and treatment of hepatic and intestinal damage; renal disease 
(e.g., hydronephrosis, transplant rejection, and renal nephritis); an immune system 

25 activation of coagulation, pain, asthma, angiogenesis associated with a developing tumor, 
a method of preventing or delavma the onset of an inllainmatorv disorder mediated by 
TXA2, al l ergic diseases: preeclampsi a and preterm labor; degenerati ve processes in 
penile tissue, e,g. insufSeiency of erectile tissue caused by e.g. alcoholism or nicotine 
abuse; nerve cell denaiuratkm caused by amyloid 8 protein and nerve ceil death caused 

30 by axonotrnesis, central nervous system diseases, nerve degeneration diseases, nerve cell 
denaturalion, amyloid B pro tein-mduced nerve ceil denaturation, nerve cell death, 
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axonotm^is-iBduml nerve cell death and, in particular, dementia of Alzheimer type (as 
mentioned in the following documents U'S : 6407096, US200401 52695 A 1 > 
WOCM}306E3A i/WO9502408Al, WQ92G5782A1, EP07449S0B1, EP04M58TBI, 
EP0240107BL EP0668279B1, EF0522887AI ), 

5 

CysLT2 re lated ther a penfie m ethods 

Compounds which are modulators of CysLT2 can be used for the prevention or treatment 
of indications rela ted io m altered eystdnyl leukotriene receptor function incl uding, but 
not limited to the following: hnmime disorders, .mtlaniinatory disorders; and allergic 

10 disorders such as seasonal rhinitis, perenni ai vasomotor rhinitis^ acute urticaria^ chronic 
urticaria, atopic dermatitis, contact dermatitis, pruritus^ m^gloedema, edn|unciivhis, 
chronic bronchitis, systernie anaphylaxis, serum sickness, bronchial asthma, food 
allergies, and related inflammatory diseases inciuding inflammatory bowel disease, and 
psoriasis, rfieumatoid disorders (rheumatoid ailjiriiis)*. hypersensitivity disorders, 

15 iiumunodeficiency or pseudoalleles (i.e. intolerance to aspirin or other non-steroidal 
antiinflammatory drugs), allergy, mgiogenesis, respiratory distress syndrome, Crohn's 
disease, ulcers, ulcerative colitis, benign prostatic hypcritx>phy, edema, disorders related 
to growth, development, ceil growth, di&Ventiation.,. tissne.repair and the release of 
hormones, neurotransmitters, and cytokines, blood and bone homeostasis (osteoporosis): 

20 and gastrointestinal disorders {especially for gastra eytoproteeiion). The compounds are 
useful far the diagnosis and treatment of psychotic and neurologic disorders, such as 
central nervous system or peripheral nervous system disorders, inMuding, for example 
delirium, d<^nentia> severe mental retardation and dyskinesias, such as Huntington's 
disease or Gilles dela Touretfs syndrome, epilepsy, scMzophrenia, mood disorders 

25 (depression and bipolar disorder), anxiety; disorders o f thought and voli tion, disorders of 
sleep and w&keftdnes^ diseases of the motor unit like neurogenic and my opathic 
disorders, neuradegenerative disorders like Alzheimer's and Parkinson's disease,, trauma, 
ischemia, sclerosis, various forms of encephalopatMes^ and demye! mating diseases; pain 
disorder; or conditions, including, for example, vascular pain, including angina, ischemic 

30 niusefe pain,, migraine and eiestor headaches (and other headache disorders), lumbar pain, 
pelvic pain, and sympathetic nerve activity including inflammation associated with 
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arthritis; and exocrine and endocrine mediated disorders, including- for example, disorders 
of airway electrolyte metabolism* he* cystic fibrosis, chronic airway infections, and other 
lung disorders. The compounds., may also be use to treat or prevent atherosclerosis, 
peripteral arterial occlusive disease (PADD), myocardial infarction (treatment, 

S prevention, and prevention of reoeeirtrence), acute coronary syndrome, unstable angina, 
non-ST-deyation myocardial inferciion (NSTEMI), ST-elevadon myocardial infarction 
(STEM!), obesity, diabetes and metabolic disease, urogenital disease, reproduction and 
se&oal medicine, cancer, neoplastic and myeloproliferative diseases;, vaseulitie 
granulomatous diseases, sensory organ disorders, and hair loss. Us$s. of •modulators, of 

10 CysLT2 for those disorders are described in the. following: WOO 1 42269A 1 s 

WOCH42269AL WO01591 18AJ, WO0177 J49A2, WO04004773A1, WO04G3S741AZ 
WO0S02I51SAL WOS806886AL W092G4325A1, WC39S33S39AL W0991GS29AI, 
US6.87S525, US522737S, 1182001 003903 7 A 1 O S20020 i 50901 A L US200400 1 90 80 A 1 5: 
US 20050 1 1 3 408 A 1 , EP03 42664B 1 ;J EP04 1 024 1 B I , EP05S9 87 1 B L EP0874047 A3 . 

15 

These compcMnds may also relate to disorders associated with tissues in which the 
receptors that they modulate are expressed, including, for example, brain, cortex* dorsal 
root ganglion (ORG) neurons, sciatic nerve, spinal cord, heart, kidney, gastro muscle, 
liver, kmg ? and, skin. Disorders involving the brain include, but are not limited to, 

20 disorders involving neurons, and disorders mvohdng gRa* such as astrocytes, 

oligodendrocytes, epondymal edls, and microglia: cerebral edema, raised intracranial 
pressure and herniation, and hydrocephalus; malformations and developmental diseases, 
such as neural tube defects, forehrain anomalies, posterior fessa anomalies, and 
syringomyelia and hydromydk; perinatal brain iryury; c^ehmvascnlar diseases, such as 

25 those related to hypoxia,- ischemia, and infarction, including hypotension, hypoperiusion, 
and low-ilow states— global cerebral ischemia and focal cerebral ischemia— mfaretion 
from obstruction of local blood s apply ^ intracranial hemordiage, inoluding intracerebral 
(intraparenchyma!) hemorrhage, subarachnoid hemorrhage and ruptured berry 
aneurysms, and vascular malformations, hypertensive oerebtOTaseidar disease,, including 

30 lacunar infarcts;,, slit hemorrhages, and hypertensi ve encephaJ apathy; infections, such as 
ac^te meningitis, including acute pyogenic (bacterial) meningitis and acute aseptic (viral) 
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meningitis, acute focal soppuratiye infections, iiieludiBg brain abscess, sobdiiml 
empyema* and extradural. abscess, chronic bacterial meningoencephalitis,, including 
tuberculosis and tnya^baeterioses, neurosyphilis, md nmmiimT$%Via.$xs (Lyrne disease), 
viral mmingocnc€p.haliti% inckiding artliropod-bome (Arbo) viral encephalitis^ Herpes 
5 simplex virus Type 1 5 H erpes shriplex virus Type 2 5 Varicalla-zoster virus (H erpes 
roster), cytomegalovirus, poliomyelitis, rabies, and human inmiuBodefieieticy virus 1 , 
including HDA I meningoencephalitis (subacute encephaHtis),. vacuolar myelopathy, 
AIDS- associated myopadiy, peripheral neuropathy, aid AIDS in children, progressive 
multifocal leukoeneephalopathy v subacute so! erosi ng panencephaJi tis ; fungal 

t0. mmmgmnmpht&iim, other infectious diseases of the nervous system; transmissible 

spongifonri ericephalopathies (prion diseases); demychnating diseases, including multiple 
sclerosis, maltipk sclerosis variants, acute disseminated enc<^halomyelitis and acute 
necrotizing hemorrhagic eneeplmloruyelitis, and other diseases with demyehnation; 
degenerative diseases, such as degenerative diseases affecting the cerebral cortex, 

15 including Alzheimer disease and Pick .disease,, degenerative diseases of basal ganglia and 
brain stem, including Parkinsonism, idiopathic Parkinson disease (paralysis agitans), 
progressive supranuekarpalsy, eorticohasal degenration, multiple system atrophy, 
including striatonigral degenration* Shy-Drager syndrome, and olivopontocerebellar 
atrophy, : and Hmttingten disease; spinocerebellar degenerations, including 

20 spinocerebellar ataxias, including Friedreich ataxia, and ataxia telangiectasia, 

degenerati ve diseases aifecting motor neurons, including amyotrophic lateral sclerosis 
(motor neuron disease}, foxdhospinal atrophy (Kennedy syndrome), and spinal muscular 
atrophy; inborn errors of metabolism, such as leukodystrophies* including Krahhc 
disease, metachromatic leukodystrophy, adrenoleukodystrophy, Pelizaeus- Merzbaoher 

25 disease* and- Canavan disease, mitochondrial encephalomyopathies, including Leigh 
disease and other mitochondrial encephalomyopathies; toxic and acquired inetabolie 
diseases, including vitamin deficiencies such as thiamine (vitamin B 1.) deficiency and 
vitamin B 12 deficiency, neurologic sequelae of metaboiic disturhaHces, including 
hypoglycemia, hyperglycemia, and hepatic eneephatopathy, toxic disorders, indi&img 

30 carbon monoxide, methanol, ethanol, and radiation, including combined methotrexate 
and radiation-mdnccd injury; tumors, such as gliomas^ including astrocytoma,, including 
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fibrillary (diffuse) astrocytoma and. glioblastoma mnltiiorme, ptloovtie astrocytoma, 
pleomorphic xanthoastroeytonia, and brain stem glioma, oligodendroglioma, and 
ependymoma and related paraventricular mass leslons y Beurana! tumors, poorly 
differentiated neoplasms, including medulloblastoma tutnors, 
including primary brain lymphoma, germ cell tumors, and pineal parenchymal toiom 
mMingiomas, metastatic tumors, paraneoplastic syndrome^' peripheral nerve sheath 
tumors, including schwannoma, newofihroma, and malignant peripheral nerve sheath 
tumor (malignant: schwamioma), and jieurocutaneous syndromes (pbaicomafescs), 
including nenrofibtoxhotosis, including Type I neurofibromatosis (NF 0 and TYPE2 
neurofibromatosis (HF2} ? tiiberous sclerosis, and Von liippel Lindau disease, 

Disorders- of the peripheral nervons system include. Inflammatory neuropathies, siieh 
as, miimM^niediated newopathi^ (i & duili&hi-B&rre syndrome); infectious 
polyneuropathies, such as, leprosy, diphtheria, varicella- zoster vims; hereditary 
neuropathies, such as, hereditary motor and sensory neuropathy I, HMSN II, Dejerine- 
Sottas Disease; acquired metabolic and toxic neuropathies, such as, peripheral neuropathy 
in adult-onset diabetes mellitu% metabolic and nutritional peripheral neuropathies, 
neuropathies associated with malignancy, toxic neuropathies; traumatic neuropathies; and 
tumors of the peripheral nerve. 

Disorders involving the kidney include* but are not limited to, eongemtalanomalies 
including, hiit not limited W > cystic diseases of the kidney, that include hut are not limited 
to, cystic renal dysplasia,, autosomal dominant (adult) polycystic kidney disease, 
autosomal recessive (childhood) polycystic kidney disease, and cystic diseases of renal 
medulla,, which include, but are not limited to, medullary sponge kidney, and 
nephronophthisis-uremic medullary cystic disease complex, acquired (dialysis associated) 
cystic disease, such as simple cysts; glomerular diseases including pathologies of 
glomerular injury that include, hut are not limited to, in situ immune complex, deposition, 
that mclndes, hut is not limited to, anti~GBM '-nephntis,-li0ymann nephritis, and 
antibodies against planted antigens, circulating immune complex nephritis, antibodies to 
glomerular cells, ceil-mediated immunity in glomerulonephritis, activation of alternative 
complement pathway, epithelial cell injury, and pathologies in volving mediators of 
glomerular injury including cellular and scduhle mediators, acute glomemlonephritis, 
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such as acute proliferati ve (postgtreptocoGcal, postinfectious) glomemtonephriti$ 5 
including but not limited to^ poststreptococcal glomcmlonephntis and non^trepiocoeeal 
acute glomerulonephritis, rapidly progressive (erescen do) glonierulon ephri ti s s nephroti e 
syndroms, membranous gtemendonojpliotk (membmilous nephropathy), mmima! change.: 
5 disease (lipoid nephrosis), focal segmental gloitiertiic^clerosis, memhranoproliferative 
glomcrulonephntis, IgA nephropathy (Berger 4i sease) , focal proliferative m& 
necrotizing gloineralonephriiis (focal glomemlonepkntis), hereditary nephritis, including 
hut not limited to, Alport syndrome and thin mernhrane disease (benign familial 
hematuria), chronic glomerulonephritis, glomerular lesions associated with systemic 

10 disease, i neluding But no t limited t% systemic lupus erythematosa,. Henoeh~S chonlein 
purpura, bacterial endocarditis, diabetic glomerulosclerosis, amyloidosis, fibrillary mid 
immonotactoid glomeralonephritis, and other systemic disorders; diseases aOfeetiBg 
tubules and interstiti ura 5 . . me! tiding: acute tabular necrosis and tabulolnterstiidal nephritis. 
Including but not limited to. pyelonephritis and urinary tract infection, acute 

15 pyelonephritis^ chronic pyelonephritis and reflux nephropathy; urinary retention* and 

tnbiiioinierstitial nephritis induced by drugs and toxins, including hut not limited to, acute 
.drug- induced interstitial nephritis, analgesic abuse nephropathy, nephropathy associated 
with nonsteroidal anti Inflammatory drugs, and olher inbulointerstitial diseases including, 
hot not limited to, urate nephropathy, hypercalcemia: and nephrocalcinosis. and multiple 

20 myeloma; diseases of blood vessels including benign nephrosclerosis, 

hypertension and accelerated nephrosclerosis, renal artery stenosis, and thrombotic 
microangiopathies meludmg, but not limited to, classic (childhood) hernolyhc-uremic 
syndrome, adult hemolytic-uremic syndmnie/thronihotic thrombocytopenic purpura, 
idiopathic H0S/TTP, . and other vascular disorders induding, hut not limited to,. 

25 atherosclerotic ischemic renal disease, aiheroemhoiie renal disease, sickle cell disease 
nephropathy, diff use cortical necrosis, and renal infarcts; urinary tract obstruction 
(obstructive urop&thy); urolithiasis (renal calculi, stones); and tumors of the kidney 
including, but not limited to, benign tumors, such as renal papill ary adenoma, renal 
fibroma or hamartoma (renomedullary interstitial cell "tumor), angiomyofipomu, and 

30 oncocytoma,, and malignant tumors, including renal cell carcinoma (hypem ephronm, 
adenocarcinoma of kidney^ which includes urothelial carcinomas of rena! pel vis. 
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Disorders involving the heart, include but are not limited to ¥ heart &ilure s mclading biit 
not limited to, cardiac hypertrophy, left- sided heart failure, and light sided heart failure; 
ischemic heart disease, including but not limited to atherosclerosis, peripheral arterial 
occlusive disease (PAODX angina pectoris, myocardial infarction, chronic ischemic heart 
5 disease, and sudden cardiac death; hypertensive heart disease, including hut not limited 
to, systemic (1 esftr sided) hypertensive heart disease and pulmonary (right-sided) 
hypertensive heart disease; valvular heart disease, including but not limited to, valvular 
degeneration caused by calcification, such as calcific aortic stenosis, calcification of a 
cougemtally bicuspid aortic valve, and mitral annular e^cification, and myxomatous 

10 degeneration of the mitral valve (mitral valve prolapse}, rheumatic fever and rheumatic 
heart disease, infective endocarditis, and noninfected vegetations, such as 
nonbacteriaj'thrombotic endocarditis and endocarditis of systemic lupus erythematosus 
(LihiBan- Sacks disease}* carcinoid heart disease, and compli cati ons of artificial valves; 
myocardial disease, including hut not limited to dilated cardiomyopathy, hypertrophic 

15 cardiomyopathy, restrictive cardiomyopathy, and myocarditis; pericardial disease, 

including but not limited to, pericardial effusion and hcmoperic&rdkim and pericarditis, 
including acute pericarditis and healed peri carditis, and rheumatoid heart di sease; 
neoplastic heart disease, including but not limited to, primary cardiac tumors, such as 
myxoma, lipoma, papillary fibroelastonia, rhabdomyoma, and sarcomas and cardiac 

2:0 effects of noncardiaeneoplasms; congenita! heart disease, including biri not limited to, 
left-to-right s^^ such as atrial septal defect,, ventricular sepia! defect, 

patent ductus arteriosus, and atrioventricular septal defect, right-le-ieft shunts— early 
cyanosis, such as tetralogy of fellot, transposition of great arteries, truneus arteriosus,: 
tricuspid atresia, and total anomalous pulmonary venous cormeetion, obstructive 

25 congenital anomalies, such as coarctation of aorta, pulmonary stenosis and atresia, and 
ax>rtie stenosis and atresia, and disorders involving cardiac transplantation, 



Diseases of the skin, include but are not limited to* disorders of pigmentation^ 
photoageing, mid mel anocytes, including hut not limited to* vitiligo, freckle, melasma, 
30 lentigo, nevocellular nevus, dysplastic nevi, and malignant melanoma; benign epithelial 
tumors, incloding but not limited to, seborrheic keratoses, acanthosis nigricans. 
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fibroepitbelial polyp, epithelial cyst, keratoaGaj«thoma ? and sdnexal (appendage) timbers; 
premaiignant and malignant epidermal tumors* including bat not limited io> actinic 
keratosis, squamous cell carcinoma, basal cell carcinoma, and merke! cell diseases,* 
including biit not limited to, pemphigus, bullous pemphigoid, deniiatiiis herpeiifonnis, 
5 and noninflammatory blisteri pg diseases; epidennoly sis bullosa arid porphyria;; .disorder 
of epidermal appendages, including but not limited to, ame vulgaris; panniculitis, 
including hut not limited to, erythema nodosum and erythema induratum; and infection 
and infestation, such m verraeae,. molluseinn contagiosiim, impetigo, superficial fungal 
infections, psoriasis, and arthropod bites, stings, and; Infestations, 

10 Disorders involving the liver include, but are not limited to, hepatic inrury; jaundice 

and cholestasis, such as bilirubin and bile formation; hepatic failure and cirrhosis, such as 
cirrhosis^ portal hypertendon^ including ascites, portosystemic shunts, and splenomegaly; 
infectious disorders, such as viral hepatitis, including' hepatitis A.-B . infection and 
infection by other hepatitis viruses, elmicopadlologic syndromes, such as the carrier state, 

15 asymptomatic infection, acute viral hepatitis, chronic viral hepatitis* and Mminant 

hepatitis; autoimmune hepatitis; drug- and toxin-induced liver disease, such as alcoholic 
liver disease; inborn errors of metabolism and pediatric liver disease, such as 
hemochromatosis, Wilson disease, a. antitrypsin deficiency, and neonatal hepatitis; 
intrahepatic biliary tract disease, such as secondary biliary clrriiosis, primary biliary 

20 cirrhosis, primary sclerosing cholangitis, and anomalies of the biliary tree; circulatory 
disorders, such as impaired blood flow into the liver, including, hepatic artery 
compromise and portal vein obstruction and thrombosis... impaired blood flow through the 
liver, including passive congestion and centrilobuiar necrosis and pel iosis faepatis, hepatic 
vein out flow obstruction, including hepatic vein thrombosis (Budd-Chiari syndrome) and 

25 veno-aeel usive disease: hepatic* disease associated with pregnancy, such as preeel anrpsia 
and eclampsia, acute fatty liver of pregnancy, and intrehepatie cholestasis of pregnancy; 
hepatic complications of organ or bone marrow transplantation, such as drug toxicity 
•after bone marrow; ltan$pIaMatio% gfatVvemis-hosi disease and liver rejection, and 
nonimmnnologk damage to liver allografts; tumors and toinoro as conditions, such as 

30 nodular hyperplasias, adenomas, and malignant tumors, including primary carcinoma of 
the liver and metastatic tumors. 
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Disorders involving the lung and respiratory system inelude, but are not limited to s 
congenital anomalies; atelectasis: diseases of vascular origin, such as pulmonary 
congestion and edema, including hemodynaiiiic pulmonary edema and edema caused by 
miewv&seul ar kyj ury 5 ad ait respiratory distress syndrome (diffuse alveolar damage) , 
5 piilmonary eMbolism, hemorrhage, and inferction, and puinionary hypertension and 
vascul ar sclerosis; chronic obstructive pulmonary disease, soch m emphysema, chronic 
bronchitis, asthma, chronic asthma, aspirin-induced asthtna, bronchial asthma, and 
feroncMectasis; allergic rhinitis; pnemnpnia (e.g> } interstitial myositis, etc j ? severe acute 
respiratory syndrome (BARS), acute r^piratory distress syndrome (ARDS), allergic 

10 rhinitis, sinusitis (e.g., acute sinusitis, chronic sinusitis, etc >), diffuse interstitial 
(infiltrative, restrictive) diseases, such, as pneumoconioses, sat coidosis, idiopathic 
pulmonary fibrosis, desquamative interstitial pneumonitis, hypcrsensiiivily pneumonitis, 
pulmonary eosmophilia (poim onary infillration with eosinophil ia). Bronchiolitis 
obliterans-orgam^mg pneumonia, diffuse, pulmonary hemorrhage syndromes, including 

15 Goodpasture KYiidrome, idiopathic pulmonary hemosiderosis and other hemorrhagic 
syndromes, pulmonary involvement in collagen vascular disorders, and pulmonary 
alveolar proteinosis; coinplications of therapies, such as drug- induced lung disease, 
radiation-mdaoed lung disease, and lung transplantation; iumors 7 such as hxonchogenk 
carcinoma, including paraneoplastic syndromes, hronchioloalveolar carcinoma, 

20 neuroendocrine tumors, such as feronchial carcinoid, miscellaneous tumors, and 

metastatic tumors: pathologies of the pleura, including inflammatory pleural eflhsions, 
nonmflammatory pleural effusions, pneumothorax, and pleural tumors, including solitary 
fibrous tumors (pleura! fibroma) and inaiignant mesothelioma. The compounds may also 
he used as expectorant agents or cough suppressants. 

25 BAD E&I&ted f kerapeiiilc Methods 

Compounds described herein, e,g<, that inhibit DAO pan. he used to treat memory or 
cognitive disorders or to enhance memory or cognitive ihnetion, c,g. ; in patients that are 
not suturing from a disorder associated with memory loss or impairment 6f cognitive 
{unction. 
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The patient can he suffering from one or more disorders Chosen from short term memory, 
loss of long term memory^ AIzheimer*s Disease, and mild cognitive impairment The 
patient can be suffering from or at risk of developing impaimient of cognitive function 
associated with treatment with a therapeutic agent or one or more disorders chosen from; 
5 vascular dementia, Hitntingtorrs Disease, hydrocephalus, depression, bipolar disorder, 
amnesia, AIDS-related dementia. Pick' s Disease, CreutzMdt-iafeob Syndrome, and 
Parkinson's Disease. The compounds can be admiMsiered with a second agent, e r g,, 
tacrine, donepezil hydrochloride, galantamine, twastigmim a cholinesterase inhibitor, m 
NMDA receptor ajitagonist, a Ml. muscarinic recepior antagonist, vitamin E/toeopheroI, a 
10 status CXS 16, aripipaxofe GPW I 89, ieteprinim potasskixn, pfaenserme tartrate, 
pravastatin, corrugated estrogen, risperidone, SB737552, SR 57667, or SR 57746 

The compounds can he used to treat benign IbrgetMness, a mild tendency to be -unable to 
retrieve or recall information that was once registered, learned, mil stored in memory. 
IS Benign forgeifulness topically affects individuals over 40 and can be recognised by 
standard assessment mstronieMs such as the Wechsler Mernory Scale (Russell , 1 975, J: 
Cmmti.Ciw, FsychaL 43:800-809), 

The compounds can be used for treating AD, Methods for diagnosing AD are known in 
20 the art. For example, the National Institute of Neurological and Commonieadye 

Disorders and Stroke- Alzheimer- s Disease-arid the Alzheimer's Disease and ilelated 
Disorders Association (NINCDS-ADRDA) criteria ean be used to diagnose AD 
(McKhann et al 1984 Neurology 34:939-944), The patient's eopiitive function cm be 
assessed by the Alzheimer 's Disease Assessment Scale-cognitive subseale (ADAS-eog; 
25 Hosen et al, 1984 ? Am, I Psydiiatry 141 :1 356-1364), 

The compounds can be used to treat neuropsyehiatrie disorders such as schizophrenia, 
autism, attention deficit disorder (ADD), and attention deiicit-hyperaeiivi ty disorder 
(ADHD). They may be useful for treating mood disorders; anxiety related disorders; 
30 eatiiig disorders: sxibstanee-abnse related disorders; personality disorders; and other 
mental disorders. 
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The compounds can be used to treat cognitive and memory impairment associated with 
head injury or trannia, sometimes referred to as .amnesic disorder due to a general 
medical condition. 

5 

The compounds can also: be used to treat conditions and disorders that inehde, hut are not 
limited to, childhood learning disorders, and Beurodegmeraiive diseases and disorders, 
such as MLS (cerebellar ataxia), ataxia, amyotrophic lateral selemsis, Down syitdrotne, 
multi- infarct dementia, status epileerious, conrusive injuries (e.g. spinal cord injury and 

10 head irpry), viral infection induced Bcurodegcneratioii, (e.g. A IDS, encephalopathies), 
epilepsy, benign Ibrgeiiidness, and closed head injury. The compounds may also he 
useful for the treatment ofpeoino^ cerebral stroke, diromboanholie 

stroke, hemorrhagic stroke, cerebral ischemia, cerebral vasospasm, hypoglvcemia' 
amnesia 5 hypoxia, miaxia, perinatal asphyxia and cardiac arrest. 

15 The compounds can be used for the treatment of neuropathic pain. Neuropathic pain 
syndromes can develop following neuronal injury and the resulting pain may pemst for 
months or years, even after the original, injury has healed. Neuronal iryury may occur in 
the peripheral nerves, dorsal roots* spinal cord or certain regions in the brain. Neuropathic 
pain syndromes are traditional ly classified according to the disease or event that 

20; precipitated them. Neuropathic pain syndromes include; diabetic neuropathy ; sciatica; 
back pain, non-specific lower back pain; multiple selemsis pain; fibromyalgia; HIV- 
related neuropathy; neuralgia, such as post-herpeiic neuralgia and trigeminal neuralgia; 
pain related to chronic alcoholism, hypothyroidism, uremia, or vitamin defideneies; pain 
related to com pression of the nerves (ie. Carpal Tunnel Syndrome), and pain resulting 

25 from physical tramna, amputation/phantom limb pain) ? cancen toxins or chronic 
intl animaiory conditi ons. The symptoms of neuropathic pain are incredibly 
heterogeneous and are often described as spontaneous shooting and lancinating pain, or 
ongoing, burning pain. In addition, there is pain associated with normally non-painful, 
sensations such as r, pins and needles'- (paraesthesias and dysesthesias), increased 

30 sensitivity to touch (hyperesthesia), pain&l sensahon following iimocuous stimulation 
(dynamic, static or thermal allodyina), increased sensiti vity to noxious stimuli (thermal, 
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cold, mechanical hyperal gesia}, .continuing pain sensation after remo val of the 
stteulation (hyperpathia) or m absence of or deficit in selective sensory pathways 
(hypoalgesia), 

§ The compounds are administered in combination with a second compound useful for 
blowing or reducing cognitive impairment or memory loss or increasing cognitive 
function or memory. 

The compound can be a component of a pharmaoeutieaJ composi tion cosiiprising an agent 
10 for the treatment of memory loss (a, , tacrine (Cognex#J 5 donepeydl hydrochloride 

( An eept® % gal ant&mme (Reminyl®) i ri yastigmine (Exelo^®), a eholinesterase inhibitor, 
an NMD A receptor antagonist (e*g>. # memantine), a Ml nwso&rinie receptor antagonist, 
vitamin E/tocopheroi, a. statin fag,., lovastati^. CXSl 6 (Amp&lex®; Cortex: 
Pharma-ceuticals, Irvine, GA), aripipazole (Bristol-Meyers Squibb^ Lawreneevilte, NJ) r 
15 CPi- ! 1 89 (Centaur PbaJTOaeeiiticals v Sunny vale, CA) 3 leteprini m potassium (Neotiofin® ; 
l^coTherapciitics, Inrine, CA) ? phcoserine tartrate (Ammyx, New York, NY}, pravastatin 
(PravaohoIf)/BristoI~MeyerH S^iiibb, Lawrenceville, NJ), conjugated estrogen 
(Premain®; Wyeth, Philadetphia^PA), risperidone (Risperdal®, Johnson & Johnson 
Pharmacentcals Research and Development, Raritas\ NJ), SB271046 (GtaxoSmithKIine, 
20 Philadelphia, PA), SB737S52 (GlaxoSmithKlme, Philadelphia, -PA), SR 57667 (Sanofi- 
Syntheiaho, New York, NY), and SR 57746 (Sanoii-Synthelaho. New York, NY)). 

The compounds described herein can he administered with P~serine or m arsabg thereof 
(e.g., a salt of D-serioe, an ester of Drserine* al kylated D-serine* or a precursor of D- 
25 serine). They can administered with an anti-psychotic, an anti-depressant or a 
psychostimulant 

Treatments for depression can be used in comMnatioii with the compounds described 
herein, Suitable anti-depressants include: 'tricyclic mUidepressanis (TGAs); monoamine 
30 oxidase inhibitors (MAOIs); semiqnm selective reuptake inhibitors (SSRIs); dual 
serotonin and norepinephrine reuptake inhibitors.; serotomn-2 antagOBism/renptake 
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inhibitors" alpha^/seroton :iiv2/seFaianiiv3 antagonists; and selective norepinephrine and. 
dopamine reuptake inhibitors. 



Anti-psyehotie drugs can be used in combination with the compounds described herein, 
5 Such treatments include: neuroleptics (e.g, ? ehlorpromazine ('rhorazixie^): a^ypieal 
neuroleptics (clozapine (Clozaril^)); risperidone (Risperdal*); and olanzapine 
(Zyprexa^}, 

Certain of the osefid compounds inhibit the activity of D-aspart&te oxidase (DDO), an 
10 enzyme that oxidizes D-Asp, D-G!u ? D-Asn, D-GIn, D~ Asp<iimethy I -ester and 
methyl-D-Aijp, 

The compounds can be administered in combination: with a DAO or DDO inhibitor or 
antagonists such as those described, in VS. Application 20030166554, hereby 
15 incorporated, by reference. Suitable DDO inhibitors can include: aminoethy leysteine- 
fcehmlne (AECK, thialysine ketiniine, 2H-1 > 4-thiazine-5 5 6-dibydro-3-Garboxyiie acid, S~ 
aminoethyl-L-cysteine ket&nine, 2H-l,4-TMazine-3-earboxyIic acid, 5,6-dihydix)-}; 
aminoetbylcysteine (thialysine); eysteaniihe; patrtetiieine; cystathionine; arid: S- 
adenosylincthionine. 

20 

A dsninisf ration M Compounds 

The compounds can be used alone or in combination with other compounds used to treat 
Mannnatory disorders. Combination therapies are useful in a variety of situations, 
including where an effective dose of one or more of the agents used in the combination 
25 therapy is associated with uiidesirable toxicity or side effects when not used in 

combination. This m because a. combination therapy can be used to red ace the required 
dosage or duration of administration of the indi vidual agents. 

Thus, the compounds can be used in a co-therapy with a second agent, e,g,, an anti- 
inflammatory agent. Anti-inflammatory agents which can be used m co-therapy include: 
30 NSAlDs y compounds which are ieukotriene biosyiithesisit^hibiiors, 5-Iipoxygeoase (LD) 
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mhiMtors or activating protein (FLAP) antagonist (& f g t> masoprocol, 

t<midap, zileutcm, prasilukasi, tepoxafm, nlopirox, and flezelastine hydracMoride, 
enasadrem phosphate, bimapratast, ABT-76 1 ? fenleuto^. tepoxalin, Abbot^791 75, 
Abhoit-85761 , a N- (5-wbs^ 

buiyiph^o!hydraz0nes ? a medioxytetr^y^opyrans such m Zeneca ZD-21 38, the 
compound $B~2 1066! ; , a pyridmyj~ substitut<sd 2^eyanoiisphtlialeiie compound such as L- 
739,0k}, a l^yaiioquinolin^ compouBd siioh as L-746,530; or an indole or qinnoiine 
compound such asMK-591, MK-8S6* and BAY $ x 1005), p38 mhibta (e,g, y 
SB2O3580 and Vertex compouiid VX745),. LTS 4 antagonists and LIA 4 hydrolase 
inhibitors, CRXH2, modulators, (e.g., r amatroban),; : steroids or eortiwsteroMs (e.g., 
b6domethasoxie, becfomethasoiie dipmpionate^betemethasone, budesonlde, bunedoside 5 
boiixocort, dmamethasoiie, tlumsdide, fluocortk, fiutieasoxie, fletieasoBe propionate, 
hydrocortisone, mothylpredmsolone> niomeiasone, predomsolooe. ptedonisone, 
tipredane, tixocortal, triamc-ijioioH^ and triamcinolone acetonide}, arid other ooBipqimds 
including: Bayer compound BAY1005 (CA registry 128253-3 1 -6), Ciba Geigy compound 
CX3S-250I9C, Leo Denmark compound ETB-61 5 V Lilly compound 1 Ono 

mmpomid QNC)-4057 S Teriinio compound lilly compounds 1^.21302.4, 

264086 and 292728, ONO compound ONO~LB457, Se&rle compound SC~5322a 
eaieitroL iilly cc?mpouods O~210073 ? 1^223982, IJY~23 3469, and LY-23S283, ONO 
compound ONO-IJ3-448, Seade compounds SO41930, SO50605 and SC-51M6, and 
SmithKIine SKF~ 1 04493 . Such aiiti driflammaiory drugs may also include steroids, in 
paitkular, glucocoriicosieroids, mch as budesonide, beclamethasone dipropionale, 
fluticasone propionate, eidesonide or mometasane female: or steroids described in WO 
02/88167, WO 02/12266, WO 02/100879, WO 02/00679 (especially those o f Exampl es 
3 J I MUM, 26, 34, 3% 39, 51, 60, 67, 72, 1 73, 90, 99 and 1 01 }, WO O3/03 5668, WO 
03/0481 81, WO 03/062259, WO 03/064445 and 1 WO 03/072592; nor^steroidai 
giBCocortiooid reeeptor agonists, mch as those described in WO 00/0053 L WO 
02/10143, WO 03/082280, WO 03/082787, WO 03/1 041 95 and WO 04/005229; X,XB4 
a^tagomst^, such as those described hi U.S. Patent No. 5,453 ,700; LTD4 antagonists, 
such as inoHteiukast and za&lukast: POE4 inhiMtors, soeh as cifemilasi (Ariflo 
GlaseSTnithKline), Roflumilast (Byk Guidm), V-1 1294A (Napp), BAY 1 9- 8004 (Bayer), 
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SCB~35i 591 (Sdiedng^Plough), ArofyiMne (Almitail Prodesfernia), PP'i 89659 (Pmke- 
Davis), AWD- 12-281 (AstaMedica), CDC-801 (CelgMe), SelCID(TM) CG-10004 
(Ceigene), KW 4490 (Kyowa Hakko Kogyo), WO 03/104204, WO 03/1 04205, WO 
04/00OB I 4, WO 04/000839 md WO 0400525 8 (Merck), as well as ttoo described in 
5 WO 98/1 8796 md I WO 03/39544; A2a agonists, such as those described m BP 1 052264, 
BP 1241176, EP 409595A2; WO 94/17090, WO 96/02543, WO 96/02553, WO 98/28319, 
WO 99/24449, WO 99/24450, WO 99/2445 1 , WO 99/38877, WO 99/41267, WO 
99/67263, WO 99/67264, WO 99/67265, WO 99/67266/ WO 00/23457, WO 00/77018, 
WO 00/78774, WO 01/23399, WO 01/27130, WO 01/27 13 l, WO 01/60835, WO 

10 01/94368, WO 02/00676, WO 02/22630, WO 02/96462 and WO 03/086408; A2b 
antagonists, such as tbose described in WO 02/42298; and beta (0~2 admiocepior 
agonies, such m albuterol (salbiiianiol), metaproterenoL terbutalme, salmeierot 
fenoterol, procaterol,. formotero!, bitelterol mesylate, pirhuteroh and eMraJ enaMioroer 
and phamiaceatieally acceptable salts thereof and compounds (in free or salt or solvate 

15 form) of femiiila (X) of WO 00/75114. 

The cotBpounds can be used in combination with selective COX-2 inhibitors, e,g M 
meioxicam, Geleeo&ifx Valdecoxib, Pareeoxib, Roiecoxib^ Eiorieoxift, and Lumaricoxib, 

The compounds can be used in a eo-dierapy with mi agent used to treat an anxiety 
disorders, mcluding: beiizodlazepines (e,g., Xanax 3 *, Librium^)., SSRIs (ag;> Pro£ac*\ 
20 Zoloft*}, Monoamine oxidase inhibitors (MAOIs) and tricyclic aniidepre^satvis (XCAs, 
e,g>< smitryptilliBc), 

The coitipotmds eaixbe used in combination, with anii-infectives such, as tusidie acid and 
aMi- fengais such as clotrimazole (both for the treatment of atopic dertBatltis). 

The compounds can be used in a co-therapy with an agent used to treat rheumatoid 
25 arfiiriiis including etaiiercept . (Bnbrel*) and mfiiximab (liemieadc^). 

The compounds cm also be used in a co-therapy with a secoiid agent that lias analgesic 
activity. Analgesics which can be used in co-therapy Include, hut are not limited to: 
NSAIDs (e.g., acemetaein, acetaminophen, aeetyj salicylic acid, aldofenae, 
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alniinoprofer^ apazone, aspirin, azapropazone, benoxaprofen* he^iperyion, bucloxic 
acid, carprofen, ctidafise, diclofenac, diclofenac, 4i11'uni^.dif!^fmU;e^0'!i^^ fenhaftn, 
fenbufei^ f enciofbiiac, , fonclossic acid, feiioprofcii,. ientkz^c, ifepr&2on% iluferiatmc acid, 
fiufenlsai, flufemsal, fiuprofen, flurbiprofen, fiwbiprofe ibufe&ae,. ifnrprofen, 

§ indMBMhaein, indometbaoin, Mdoprofe^isoxepac, isoxie&m* ketopmfen, ketoproibn, 
ketorolac, meciofeiarak add, modoienamic acid, mefenanxic acid ? mefenaniie acid, 
mkoprofen, mofebutaxone, nafomBCtone o^apmzin, naproxen, naproxen, nUIumie acid , 
oxaprozin, oxpinaa oxyphenbutazone, phenaeetin, phenylbutazone* piicnylbutazcBe, 
pixaxi cam, pi vpmfm, pranoprofts^ sudoxieam, tenoxiean, auliksalazine, wlmdac, 

30 solindac, suprofei, tiapr ofenic acid^, tiopmae, tioxaprofen, tolfenamic acid, toimeiin r 
tolmeiin. zidotnetaein^ zomepirae, and gomepirae), a nonnarcotic analgesis such as 
tramadol an. opioid or narcotic analgesic (c,g» ? APF1 12, beta funa! irexarmne, 
buprenotphine, fentorphanol, codeine/ eypridime^ dezociiie ? dihj^irocadeine, 
dlphenyioxylaie, enkephalin pentapepiide. fedotozine, ientanyL hydraeodone, 

15 hydrornorphmm, Ilgnoeaine, ievorphaiio^ loperamide, meperidine mepiv&emne, 

nielbadorie, metby! oaiozone ? morphine, nalbuphine, nalmeiene, naloxonazine, naloxone, 
naltrexone, nalMndote, iior-biDaitorphimine v oxycodone, oxjtnorphone, pentazocine, 
propoxyphene^ and trimebutine), NKJ receptor antagonists (e,g. s czlopitant and S E- 
14033, SSR-241 585) 5 CGK receptor antagonists (e.g., loxtglumide), NK3 receptor 

20 antagonists (e.g., NKP-6G8C, talneiant (SB-233412), osanetant SR-1 42S0I s SSR- 

241585), norepiiieplnin^serotomn reuptake inhibitors (NSRI; e,g. s miinacipran) 5 
vantlioid receptor agonists and antagonists,, eannabi noid receptor agonists (e.g., &rvanil} 5 
sialorphln, compounds or peptides that are Inhibitors of neprilysin, fiakefamide (H-l"yr- 
D^A!a-Phe(F)-Phe-NH 2 ; WO 01/01 9849 M% Tyr~Atg {fcyotorpMn} ? CCK receptor 

25 agonists (e.g^ caeraMn), . conotoxin peptides, peptide analogs of thvmulin, 

dexioxiglumide (the R-isomer of loxiglumide: WO SS/Q5774). and analgesic peptides 
(e.g., eudomorphin-l ? :endoinoipbin-2> nocistatiji, dalargin, Inpron, and substance P},. 

Other agents which can be used in combination with compounds described herein for 
30 treating, for example, neuropathic pain include, but. are not limited to: (i) an opioid 
analgesic, e, g. morphine, heroin, hydromorphone* oxymtfiphone, levorphanoi. 
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levallorphaii, methadone, meperidine, fentanyl, cocaine, codeine^ difeydracodeinc, 
oxycodone, hydrocodooe, propoxyphene, nalmefene* nalorphine, naloxone* .mdtr&x&He* 
buprenorphine, bntorphano], nalbuphine or pentazocine; (ii) a iionsteroidal 
antiinflammatory drug (N SAID), e.g. aspirin, diclofenac, di&siriaL etodolac, fenhuien, 
5 fenopmfen ? fiulemsah flurbiprofen, ibitprofen, mdomethaein, keloprofen, ketorolac, 

meclof&namic acid, mefenamie .acid, nabumetone, naproxen, oxaptozsn, phmylbutaEone, 
piroxieam, solindac, toinietin or zameplrae, or a phannaceuiiealiy acceptable sail thereof; 
(iti) a barbiturate sedative, e. g. amobarbital, aprobarbital, bittaharhital, hutaMtal, 
mephoh&rhitaL meiharbilai* medmhexitai, pentobarbital, phenoharthaL secobarbiial, 

10 ialhutal, theamylal or thiopental or a pharmaeeutieally acceptable salt thereof; (iy) a 
benzodiazepine haying a sedative action, e v g. chlordiazepoxide, eiorassepate, diazepam, 
finra^epam, iorazeparm oxazepam, tenia&epam or triazolam or a phamiaceutiealty 
aceeptaMe salt thereof (v) aft HI antagonist having a sedative action, e, g. 
diphenhydramine, pyrilaniiiie^ promethazine, chlorpheniramine or ehloreyclizin^ or a 

15 pbarmaeeutically acceptable salt thereof; (vi) a sedative such as gluteihirnide, 

meprohaniate, mefhaqitalone or diehloralphenazone or a pharaiaeeiiiic&liy acceptable salt 
thereof; (vii) a skeletal miisele relaxant, ^g. baclofen., earisoprodol, cMorzoxa^one, 
eydobenzaprine, methocarbamol or orphrcnadine or a phanxiaceoticaliy acceptable salt 
thereof (viii) aii NMDA receptor antagonist, e, g, dextromethorphan ((^)-3-hydroxy-lN- 

30 msthyimorphinan) or its metabolite dextrorphan {(t)~3 -hydrox^^ 

ketamine, memantine, pyrroloqninoline qxiinone or em~4~ {phosphonornethyi}-2- 
piperidineearhoxylie or a pharmaecntieally acceptable salt thereof; fix) an alpha- 
adrenergic, e. g. doxazosin, tamsulosin, clonidine or 4~ammo~^^ 
meihatwstdfe quinazoline; (x) a 

25 tricyclic antidepressant, e. g. desipramine, timpf amine, aniytriptilinc or nortriptyline; (xi) 
an aHticonviilsant, e, g, carbamazepine, sodium valproate, or valproate; (xii) a tachykMin 
(IstK) antagonist, particularly m KK~3* NK~2 orNK-l antagonist* e,g, (^9R)~7~[3;5- 
bis(tri fi uoromethyl)benzy I)- 8,9, 1 0,1 1 -tetohydro-9-niethyl-5 -(4-methy!pheiiyl }-7 H- 
|:i 5 4jdia^oeino[2 s I -gj [ 1 .7]naphthridme~6- 1 3 -dione (T AK-63 7 J, 54f(2R,3S^2^;{.l R>1 - 

30 [3,5- his(trifllK>r0m 

dihydfo~3H-3 ,2,4- triaxol-S-oiie (MK-869), lanepiiant, dapxtant or 34[2-methoxy~5- 
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(tnfliiorometiioxy) phenyijMethylaniino 3~2~pheByi -pi pending (2S ,3 8) ; (xiii) a muscarinic 
antagonist e. g oxybMtin, tolterodine, propi^mne, tropsium chloride or darifenacin; (xiv) 
a GOX-2- iiiiiibitor, e. g. ceiecoxib^ rofecoxib or valdecoxib; (xy) a non-selective COX 
inhibitor (preferably with GI protection),, e. g. mtroflurbiprofea (HCT-1 026); (xvi) a coal- 
5 tar analgesic, m particular paracetamol; (xvi *) a nmr® iep tic such as droperidol ; (xyiii) a 
vaniBoid receptor agonist ;,(e- g v resinferatoxin) or antagonist (e, g/capsazepine); (xix) a 
beta-adrenergic such as propranolol; (xx) a local anaesthetic, such as mexiletine; (xxi) a 
corticosteriod, such -as dexamediasone (xxii) a serotonin receptor agonist or antagonist; 
(xxili) a cholinergie (nicotinic) analgesic; (xxiv) Tramadol (trade mark); |xxv) a Pt>EY 
10 Inhibitor, such as siMenafii vardenafil or taladafil; (xxvi) an alpha-2-deIta %mid Mch as 
gabapentln or pregabalm; and (xxvii) a eanabinoid. 



In addition, certain antidepressants can be used in eo~therapy cither because tltey ha ve 
analgesic activity or are otherwise beneficial to nse in combination with an analgesic. 

IS Examples of such anti-depressants include: selective serotonin reuptake inhibitors (c,g< ? 
fluoxetine, paroxetine, sertraline)* serofonfenorepinephrme dual uptake inhibitors, 
venkfaxine and nefasadofte. Certain anticonvulsants have analgesic activity and are 
usefed in eo-iterapy. Such anti-eonvulsants include: gabapentin, carbamazepine, 
phenytoin, valproate, clonazepam, topirarnate and lamotrigine. Such agents are 

20 considered particuiaily useful for treatment of nenropaihic pain, e,g. s treatment of 

trigeminal neuralgia, postlierpetic nenralgia, and painful diabetic neuropathy . Additional 
compounds useful in. co-therapy inclnde: alplia-2-adrenergic receptor agonists (e<g,, 
tkaoidlne and clonidine), mexiletine, corticosteroids, compounds that block the NMDA 
(N-mcthyl-Daspmtat^). receptor (e.g ? dextromethorphan, ketaniine, and amantadine), 

25 glycine aniugoni?ste, carisoprodoi eyelofaenzaprme, various opiates, nooopioid antitussive 
(e.g. dexttoniethorphan ? earTniphen^ e&ramiphen and earhelapentane}, opioid antitussives 
(e,g> codeine, hydrocodone. metaxolone. The compounds can also be combined with 
infaal&bie gaseous nitric oxide (for treating pulmonary vasoconstriction or airway 
constriction), a thromboxane A2 receptor a?U'agom$t, a stiniulant (i .e. caffeine), an Hi- 

30 antagonist (e.g. ranitidine), an antacid Ce.g, aluminum or magnesinnr hydroxide), an 
antiilatulent (eg, simethicone), a decongestant (e,g. phenylephrine, 



645 



WO 2008/019357 PCT/US2007/075332 

pheOTlpropanclaniine, pseudophedHne, oxymeiazoiine, oxjqrnetazoKne h ydroehbride, 
•q>]ii2i.qphrint\ naphassoline,. naphazoline hydrochloride, xylometazoHne, xylometazoline 
hydrochloride, tetr ahydrozofine hydrochloride, tramazoline hydrochloride or 
ethylnorepiiiepbrine liydrodiIoride v propylhexedriBe r or levodesoxyephedrine), a 
5 prostaglandin (e g misoprostol* enprosliL rioprostlI >: omopiostoi or rosaprostol), a 

diuretic, a sedating or non-sedating histamine HI receptor aHtagooMs/aBtihistammes (is, 
any compound that Is capable of blocking, inhibiting, rednsin.gor otherwi se interrupting 
the inlmiciion between histamine and its receptor) including but not limited to; - 4; 
astemfeo!%^ asteraizole, azaladine, azela.siine* 

tQ mimmmUy. brpmcjphemmniine^ broinophenirarnine mal eate, carbinoxaniine, carebastine, 
eeiirizine, chtorphcnirainine/chloropheniramine ni&Ieale, cimeiidme .clemastine, 
cyclizi nc, cyproheptadine, descarhoctHoxyloratadine, desloratidine, lomtldine 
dexeldorphenitainme, dimelhindene. diphenhydramine, . dsphenyfpyraline, doxylamine 
succinate, doxylamine, ehastine, efledrizine, epinastme, famotidine, fexofenadine. 

IS hydroxyzine, hydroxyzine, ketotifen, ievocabastiiie, levocetkizine, Jevocetirizine, 

loratadine, meclizine, mcpyraminc, mequitazioe, methdilazine, mianserin, mi&olasiine, 
noh.erastine, norasteraizole, noraztemixole* phenihdaiBine, phmiraniih% : f&$uxoa&, . 
promethazine* pyniamine, pyrilatnine, ranitidine, temeiastme, terfen.adine, trimeprazine, 
Iripekiimnme and triprolidine; m antagonist of histamine type 4 receptors; a 5 HTi 

20 agonist such as a triptan (e;g, sumatriptan or naratripran), an adenosine Al agonist, an BP 
ligandj a sodium channel blocker (e.g. lamotrigmc), a substance P antagonist (tvg< an NK 
antagonist), a cannabinoid, a S-lipoxygenase inhibitor, a knkotriene receptor 
aniagonistyleu&otriene antagpnist^LTD4 or LTC4 or LTB4 or LTE4 antagonists (i.e., any 
compound that is capable of blocking, inhibiting, reducing or oth erwise inierrupting the 

25 interaction between leukolricJies and the Gys LTI receptor) including but not limited to: 
zafeihk&st* verlnkasi (MK-679), montelukasL rnontelukast sodium (Singidair®), 
pranlBka<i^ BAY x ?195 ? SKS-I06,2O3 > 

phenotMazin-S-Is such as L-651392, amidino cdinponnds such as CGS-250!9a 
benzoxalamines siseh as ontazolasi; feenzenccarhoxinridaroides such m B11L 284/260, 

30 alih&ast, RG~ 1 2525, Ro-2459 I 3 y ,md compounds described as having LTD4 

antagonizing activity described in US 5,565,473., a DMARD (e,g, methotrexate), « 
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neurone .stabilising antlepileptic drug, a mono-aniinergic iiptake inhibitor (e»:g v 
YCBlafexine), a matrix metaHoproteinase inhibitor (the siromdysins, the eollagenases, and 
the gelatinases, as well as aggmcanase; especially eollagenase-i (MMF«;!) S coliagenase-2 
(MMP-8) ? eoSiagmase~3 (MMP~13) ? stromelysin-l (MMP-3X stromelysm-2 (MMF-I 0'& 
5 and (MMP41J and MMM and MMPrl2> including agents such as 

doi^ inhibitor, such m m iNGS or an nNOS 

inhibitor, m inhibitor of the retease. or action, of tumor ne^osis iaetar v ar3 antibody 
therapy, such as. a monoclonal antibody therapy, an antiviral agent* such as a nucleoside 
inhibitor (e g. lamivndine) or an inimane system modulator (e,g, interferon), a local 

10 anaesthetic, a known FAA.H Inhibitor (ag;, PMS!% URB53 2, URB597, or BMS~ L as 
well as those described in those clescribed in WO04G33652, US6462QS4, 
US20030092734, US200201SS009, US2003Q1 95226, and WO04CB3422X an 
antidepressant (e.g, ? VPi-0-1 3), a fatty acid amide {e.g> anandamlde, N-palmitoyI 
ethanoiaiTHne r N-oi^oyl etbanolamide, 2~arachidon arvanil, 

15 analogs of anadarnide and arvanil as described in US 20040122089, and a proton pump 
inhibitor (e.g., omeprazole, esomeprazole, lansoprMoIe, pantora^ole and rabeprazole}, 

The compound can also be used in a co-therapy wi th a second agent that is a cannabanoid 
receptor antagonist to prevent and/or treat obesity and other appetite related disorders. 

20 

Agents may also be coadministered with one or more of the following: 

an immunostimulatory nucleic acids which contain an immunostimulatory motif or 
backbone t hat induces Thl immune response and/or suppresses a.Th2 immune response 
25 siseh as GpG moti& poly-G motifs and T-rieh motifs. .Examples of insmunostittml atoiy 
nucleic acids are disclosed in US2003 0087848; 

inactivating andfeodies (e.g. . monoclonal or polyclonal) to imerleukins (e.g.-,. 1L~4 and lh~ 
5 (for example see Leckse et ai, 2QQ(} IMntei 356:2144)); 

30 
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soluble cherapkine receptors (e.g. recombinant soluble 1L-4 receptor (Steinke and Borish 
2001 Respiratory Research 2:66)); 



chernokine receptor modidators including but not limited to antagonists of ehemokine 
5 receptor superfanttlkss (e.g. CCR1 (e.g., CP -48 1,7 15 (Gladue ct at J Biol Chem 

278:40473}}, CCR2, GCR2A, CCR2B, CCR3 (e.g., UC83 5625 (Ssbroe et i\. J Biol 
Ckemmm 275:2598s), CCR4, CCR5, CCR6, CCR.7, CCR8, CCR9, CGR1 0 and CCR11 
(for the C-G family); CXCR1 , GXCK2, CXCR3, CXGR4 and CXCR5 (for the C-X-C 
family) and CX3CR1 tor the ChX1~C family, as well as the XC family.) These 

10 mediators include those eenrpounds described in US2006005241 3, US20960025432, 
WD003912SA1, WO02070523A1, . WO03035627A.1, WQQ30S4954A1, 
WG0401 1443A1 WO04014875A1, WO0401 8425 A) , WO04018435A! , 
WG04026835A1 , WO0402688QA L WO04039376A! , WO04039377A ! , 
WO0403 9787 A I , WO04056773 A 1 , WG0405680SA ! , WGG502 1 5 1 3 A 1 , 

.15 WQ04Q56809AI EP1.541 573 Al , WO05040167A1 , WG050S8881 A L WO05073 1 92A1, 
WOO5O7O903 A2, WO051 01 989A2, WG06024823, WO0600 1751 , WQO6O0 1 752 and 
EF1571 1.46AI ; PGDj receptor antagonists including, but not limited to. compounds 
described as haying PGD 2 antagonizing activity in United States Published Applications 
US200200222 1 8, US2001 005 1624, and US20030055077, PCT Published Applications 

20 W09700853, W09825919, WO03066046, WO03066O47, WO0310I96L WO03 101981, 
WO04OO745L WOO 178697, WO04032848, WO03097042, WO03097598, 
WGD3022814, WQ03022S13, and WO04058164, European Patent Applications 
EP945450 and EP9446 1 4, and those listed in: Torisu et at 2004 Bioorg Med Ctwm Lett 
14:4557, lori.su et al 2004 Bioorg Med Chem Lett 2004 14:4891, and Torisu et al. 2004 

25 Biaotg & Med Chem 2004 12:4685; 

adhesion molecule inhibitors including VLA-4 antagonists; 

purin.ergie receptor antagonists such as P2X7 reeeptor antagonists disclosed in 
30 WG06O25783; 
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immiinosiippressants such as cyelosporine (cyclosporins A r Saudimmtme® Neoral®}, 
tacrolimus. (FK-506 $ Prograf®}, pmecroKmus ? rapamycm (sirolimus, Rapamuft^B}) and 
other FJC-506 type iirnBHnBsuppressaats^ and tnymphernkxify e,g. ? mycophonolatd 
mofetil (CeliCept®); 

5 

p-agonMs Including but not limited to; albuterol (Porventil^ Salbutamol^ VenMin^ 
bamfeoteroL bltoterol, cleBhuterot fenoteroL formoteroi feoetharme /(Bronkosoi* 
Sronkometer^), m^taproierenol (A!upent% MetapreP), pitbuterol (MMair^ mproterol 
rimiteml, salmcterol, tcrbutaline (Brethaire^ Brelhine^ Brieany!^):, adrenalin, 
10 isoproterenol (Isuprel^), epinephrine bitarfrate (Primatene^) 7 ephcdrine. oreiprentaine. 
fenoterol md feoeAarine; 

p2«agonist-corticos:teroid combinations including but not limited to: salmettTol- 
fluticasone (Advair®), fbmmterol-bndesonid (S ymbicort®); 

15 

a broncli6<iiIator inchidiag but not limited to methjlxajiathamnes such as theophynine 
and anunophylliiie; 

a mast cell stabilizer including but not limited to cromolyn, cromolyn sodium, sodium 
cromoglycate, Bedocrohiil, and praxieromil 

20 

an anti cholinergic including but not limited to: atropine, ben^troplBo, bip.£rlde?* 5 
ftutropium, hyoseyamine, hyoscme, iiuiropiurn* tpratropiurm ipratropium bromide, 
methscopolamine^ oxybutinin, rispenzepine, scopolamine, oxitropiura bromide* 
tiotropitim bromide* glyeopyirrolate* piren^opine, telonzepino, tiotropium salts and GHF 
25 4226 (GhksO, and also those described in WO 01/041 18, WO 02/51841, WO 02/53564, 
WO 03450840, 1 19, WO 03/87094, WO 04/05285, WO 02/00652, WO 03/53966, EP 
424021, IIS, Patent No/5,171 ,744, U,g> Patent No. 3,714,357 md WO 03/33495; 

an anti-tussive including but not limited to: dexternethorphan, codeine, and 
30 hydromorphone; 
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pseudoephedrme and phmvlpropmolmnm; 



an expectorant including but not limited to; guaifenesin, guaicolsulMe. terpin, aramonkmi 
chloride, glycerol gimicolate, and lodmated gl ycerol; 

S 

a FDE Inhibitor including but not limited to llanrinast, denbulyll ene piclami! ast, 
wflumilasi, xardaverine, cilomiiast, and rolipram; 

a recombinant humanized monoclonal antibody including hyi not limited to Qniaii^umab 
10 (xolair®) md iatlzumab (tox-901 ); 

a lung /sufaetaxit- including but not limited todse-104; 

a cardiovascular agent such as a calcium channel blocker, a beta- adr^oeep tot blocker 
15 an a^gioteiisia>-coiwarting enzyme s (ACE) iiiliihitor, an angiotensin-? receptor 

antagonist;, a lipid lowering agent such as a statin or a fibrate; a modulator of blood Cell 
morphology such as pentoxylylline; thrombolytic, or an anticoagulant such as a platelet 
aggregation inhibitor: 

20 antiihroBibotic agents* such as thrombolytic agents (e.g., streptokinase, alleplase. 

anistreplase and reteplase)^ Meparin/Mmdin and warfarin derivatives, p-bloekcFs; (e.g, y 
atenolol), p-adrenergic agonists- (e.g.* isoproterenol)* AGE inhibitors and vasodilators 
(e.g. . sodium nitroprusside, nicardipine hydrochloride, nitroglycerin and enalopri lat); 

2 S anti-diabetic agents such as insulin and insulin mitnetics, sulfonylureas (e.g., glyburide^ 
...mcglmaiidc), biguanides, e,g> ? metformin (Oliieophage©), a-glucosidase inhibitors 
(acarbose), PPAR-gamma agonists and/or thiaxoiidinone compounds, e.g., rosigiit&^ene 
(Avandia®), tmglitazone (Re^ulin®), ciglitazone, piagliiazonc (Actos®) mid 
engiitazone; 

30 
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anti^sieoporosis agent including a hormonal agent such as ndoxifene, or a 
biphosphonate such as alendronate; 



preparations o f interferon (such as interferon I interferon p ~ I p, and alpha,, beta, and 

gold compounds sneh as auranohnn aurantium, auratioiin and aurothioglueosc; 

cytok|nemod^Jato.rs inebding but not limited to inhibitors of tumor necrosis factor (TNF) 
10 (e.g. etanercept (Enhrel®), antibody therapies such as adabininnah, CDF-8 / (X otthodone 
(OKT3), dadizamab CZenapax®} v basllIximab (Sirauiec®))/ infliximab (RemicadeCSh 
D2E6 TNF antibody), mtedeukins (including -IL1, 1L2> !L3 : , IL4, IL5, IL7> IL% IL9, 
IL'iO, 111 1, ILI2, ILI3 ? IL14, IL15, ILI6, ttAl and compounds, im described in 
WO05042502A! and WO0506146SA1), interleukiB antagonists or inhibitors such as 
15 anakinra (Mn&tci) and pmtoxylylline. 

lubrieants or emollieiits such as petrolatum and lanolin, keratolytic agents, vitamin B$ 
derivatives (e g , thalidomide or a derivative thereof dithnmol, calcipotriene and 
caieipotrioi (Dovonex®)), PUVA, anthralin (DritteQereme.®)^ etretinate (Tegison®) and 
20 isotretinoin; 

irieotMe acid or another nicotinic acid receptor agonist (tor example, one can 
coadminister a CRTB2 or DP-1 antagonist to reduce, prevent or elnnmate flushing 
associated with administration with nicotinic acid or a nicotinic receptor agonist). In 

25 certain embodiments a compound described herein which is selective for antagonizing 
DP-1 acti vity is coadministered with nicotinic acid or a nicotinic acid receptor agonist to 
prevent and/ or treat atherosclerosis in the absence of substantial flushing. In other 
embodiments a compound described • herein which is selective for antagonizing CEXH2 
activity is coadministered with nicotmie acid or a nicotinic acid receptor agonist to 

30 prevent and/or treat atherosclerosis in the absence of substantia] flushing; 

mi 



WO 2008/019357 PCT/US2007/075332 

antibacterial agents such as a penicillin derivative, a tetracycline* a niacroiid^. a beta- 
lactam, a fluoraquinolon^ metronidazole, an inhaled aminoglycoside; an antiviral agent 
including acyclovir, famciclovir, valaoiciovir, ganciclovir, cidofo¥ir y mivantadinev 
rimaBLadine, ribavirin, zanamavir and osellarnavir; a protease inhibitor such as indinavir, 
§ nel fmavir, ritonavir, and. saquinavir; a nucleoside reverse transerip lase inhihi tor sue!! m 
didanosine, laniivudine^. st&vudine* :.ozalcitabit>e or zidovudine; or a non~nudeoslde 
reverse transcriptase inhibitor such m nevimpine or efevirenz; 

a CNS agent such as an antidepressant (such as sertraline), an aiHi- ParMnsqiiian drug 
10 (such as depmiyl, L-depa, ropini role, pramipexotey a MAOB inhibitor mtik as sei egine 
and rasagiline, a eomF inhibitor such m tasmar, an A~2 inhibitor, a dopamine reuptake 
inhibitor, an NMDA antagonist a nicotine agonist, a dopamine agonist or an inhibitor of 
neuronal nitric oxide synthase), or an anti-Akheimer { s drug such as donepexii 
rivastigintne. propentoiylHne or metrifonate; 

15 

an agent for the teatment of cancer, for example, (i) an aniiprolifera^ 
dmg, such as an alkylating agent (e.g, ? eispiatin, carbopIatiii 5 . cyclophosphamide nitrogen 
mustard > melphalan, chlorambucil, busuiphan or a nitrosourea); an antimetabolite (e,g. 5 
an antifoiate like fhioropjxmiidme, 5-fliuorouraei!, tegafinv raltitrexed, methotrexale, 

20 cyfcosine arabmoside, hydroxyurea, gemcitafome or paeiitaxet); an antitumoar antibiotic 
(e.g, } an anthracyeline such as adriamyem, Meomycin, doxorubicin, dannomycixi. 
epirubicin, idarnbicin, mitomycin-C, daetmoxiiycm or rnithramycm); an antimitotic agent 
(e.g., a vinca alkaloid such as vincristine, vinblastine, vindesine or vifiorelMne, or a 
taxoid such as taxol or taxotere); or a topoisoraerase inhibitor (e.g., an 

2 g epipodophyllotoxin such as etoposide, t eniposidc, amsacrme, topotcean or a 
eamptotfecin); (ii) a cytostatic agent such as an antioesfrogen {e,g^ tamoxifen, 
toremifene, raloxifene, droloxifem? or iodoxyfene), an estrogen receptor down regulator 
(e.g> 5 Mvestrant), an an.tlandrogen fe,g.^ bicalutamide, Sutanude, nilotamide or 
cyproterone acetate), a LHRH antagonist or LHRH agonist (e.g., goscxe)in v lcuproreiin or 

30 buserciin), a progestogen (e.g., megestrol acetate), an aromatase inhibitor (eg,, 

anastrozolo. letrozole>: vorazole or exemestane) or an inhibitor of 5~a!ph&~redu€iase mxtik 
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as finasteride; (hi) an agent which inhibits cancer eel! invasion (e.g., a metal loprotemase 
inhibitor like marimastal or an inhibitor of urokinase plasminogen aeti valor receptor 
function); (iy) an inhibitor of growth factor function (e.g. monoclonal antibodies like 
Herceptin (trastozimiab) or Erbitux (cetiiximab), a farnesy! transferase inhibitor, a 
tyrosine kinase inhibitor or a serine/threonine kinase inh ibitor, an inhibitor of the 
epidermal growth factor family (e.g., an EGF.R family tyrosine kinase inhibitor such as 
N-{3-diioro~4-ilnoro^ 

(geiiinib, A2.D l 839}, N-( 3- emynylphenyl)-6,7- bis(2~methoxyetlioxy)£|nina?:olin.4- 
amino (eriotinib, GSi-774) or 6-acrylm«ido-N-(3-chloro- 4-tluorophen yl)-7-{ 3- 
morphobnopropoxy)quina2o!in-4~amine (CI 1033)}, an inhibitor of the platelet-derived 
growth factor family, or an inhibitor of the hepatocyte growmiaetor fenmy; (v) an 
antiangiogenic agent such as one which inhibits the effects of vascular endothelial growth 
factor (e.g., die anti-vascular endothelial ceil growth factor antibody bevacizuraab, a 
conipoimd disclosed in WO 97/22596, WO 97/30035, WD 97/32856 or WO 98/13354), 
or a compound that works by another mechanism (e.g., iinomide, an inhibitor of integrin 
oevpi function or an angiostatin); (yi) a vascular damaging agent such as combretasiatin 
A4, or a compom\d disclosed in WO 99/02166, WO 00/40529, WO 00/41669, WO 
01/92224, WO 02/04434 or WO 02/08213; (vij) an agent used in antlsense therapy, e.g., 
one directed to one of the targets listed above, sneh as ISIS 2503, an anii-ras antisense; 
(viii) an agent used in a gene therapy approach, e.g., approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCM or BRCA2, GDEPT (gene-directed enzyme pro- 
drug therapy) approaches such as those using eytosine deaminase, thymidine kinase or a 
lo bacterial nitroreductase enxyme and approaches to increase patient tolerance to 
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or f ix) an agent 
used in an imnmnotherapentk approach, e.g., ex- vivo and m-vivo approaches to increase 
the imniunogemeity of pati ent t urnou t cells, such as transtection with cytokines such as 
interleukin 2, interleukm 4 or granulocyte-macrophage colony stimidatingihetor, 
approaches to decrease T-cell energy, approaches using transfeeted immune cells sneh as 
cytokine-transfeeied dendritic cells, approaches using cytokine- transfeetcd tumour cell 
lines and approaches using anti-idiotypio antibodies; 
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multiple sclerosis therapeutic agents such as interferon -I j$ (Betaseron®) ? :utf erfbftn p- 
I a:(A.voBex.®),. a^aihioprine (foi:urek% femran®}, glatiramer acetate (Capoxone® '% a 
glucocorticoid (e g*> prednisolone) and cydlpphospbaBii.de; and 

5 other compounds such . m 5-.<aninosalieyhc acid and prodrugs thereof 

DNA-a!kylating agents (e.g cyclophosphamide, ifosiamide), antimetabolites (e.g,,. 
azathiopriiie, 6-mercaptopurme, methotrexate, a folate antagonist, and 5-fluoK>uraeil ? a 
pyrimidine antagonist}* microtubule disrupters (e.g^ vincristine, vinblastine, pachtaxeL 
colchicine, nocods&ple and tfeorclhinc), DNA i'ntetoalatprs.Cevg^ doxoruhidri, 

10 dauBomyoin and cisplatin), UNA synthesis inhibitors such as hydroxyiirea, DNA cross- 
Jinking agents, e. g. v mitomycin CV hornione therapy (e.g.* tamoxifen, and flutamidc), 
leflunoBiide, hydroxychloroquine, d- pemelliarnine, diaeerem, inlra-artieidar therapies 
such as hyaluronic acid derivatives, nutritional supplements such as glueosavnine, 
combinations of aminosalicylates and sultapyndinc such as mesaiazine, balsalazide, and 

W dkalazine, immunomodol atory agents such as the thioparines, a irypiase Inhibitor, a 
platelet activating factor (FAF) antagonist, an. mterlcuMn converting enzyme (ICE) 
inhibitor, an inosine-S^Tnanophosphate dehydrogenase ( IMPDH mliibMor} 5 cathepsin, a 
kinase inhibitor such m an inhibitor of tyrosine kinase (such as Btk, Kk, Jak3 or MAP, for 
example Geffinib or taaiinib mesylate), a serine/threonine kinase inhibitor (such as an 

20 mhibitor of a MAP kinase such as p38, INK, protein kinase A, B or Q or IKK), or a 
kinase involved in ceil cycle regalation (such as a cyiin dependent kinase}, a glucose-6 
phosphate dehydrogenase inhibitor, a xanthine oxidase inhibitor (e.g. ailopurinol), an 
uricostioe agent (e r g, probenecid* sulenpyra^one or-hendif0.marone) ft a growth hormone 
secretogogue, a transforming growth factor, a platelet-derived growth hictor. a fibroblast 

25 growth factor (e, g, basic fibroblast growth factor, a granulocyte macrophage colony 
simulating factor (G:M-CSf) 5 capsaicin cream, m elastase Inhibitor (such as UT-77 or 
ZD4)B9Z% a.TNF-.alpha converting enzyme inhibitor (TACE), an agent modulating the 
function of Toil-like receptors (TLR} ? an inhibitor of transcription factor activation such 
as NFkB r APL or STATS, and cytostatic agents (e.g, > imatinib (811571, Gleevec®) and 

3D rituximab (Eiiuxan®)}* 
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Compounds described herein (e.g. DAO inhibitors) may be administered, in combination . 
with one ormore d~amino acids (for example, one or more of D-Asp* I>Ser* D-Aia, D- 
Leu and D-Fro) when administered to treat, for example, a CMS related di sorder. 



5 Combination Therapy 

Combination therapy can be achieved by administering two or inore each of 

which m tmmulmd and administered separately, or by administering two or more agents 
%n a single ioHmdaiion. Other combinations are also encompassed by combination 
therapy. For example, two agents can be ihmmlated together and administered in 

10 cory unction with a separate formulation containing a third agent, While two or more 
agents in the combination therapy can be administered simultaneously, they need not be. 
For example, administration of a fi rst agent (or combination of agents) can precede 
admini stration of a second agent (or combination of agents) by minute^ hours, days, or 
weeks. Thm 7 the two or more agents can be administered within minutes of each other or 

15 within 1, 2, 3y 6 ? % 12, 15, 18, or 24 hours of each other or within I r % % 4, 5,6, 7, 8, % 
10, 12, 14 days of each other or within 2 5 3, 4, 5, 6 ? 7* 8 y 9, or 10 weeks of each other, in 
some cases even longer intervals are possible. While in many cases it is desirable that the 
two or more agents used in a combinaiion thorapy he present in within the patient's body 
at the same time, this need not be so. 

20 Combination therapy can also include two or more administrations of one or more of the 
agents used in the combination, for example, if agent X and agent Y are used in a 
combination, one could administer them sequentially in any combination one or more 
times, c<g>, in the order X-Y-X, X-X~~Y, Y-X-Y, Y-Y-X, XrX~Y*Y, etc, 

25 AdsBmistr^tloo 

The agents, alone or in combination, can be combined with any phannaceutiealiy 
acceptable carrier or medium. Thus, they can be combined with materials that do not 
produce &o adverse, allergic or otherwise unwanted reaction when administered to a 
patient. The carriers or xnediwns used can include sol ven!s ? dispersartts, coalings, 
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absorption promoting agents, controlled release agents, and one. or -more inert excipioits 
(which include starches, polyok granulating agents, micmerystalline cellulose, diluents, 
lubricants, binders, disiiitegrating agents, and the like), etc. If desired, tablet dosages of 
the disclosed compositions may be coated by standard aqueous or nonaqueous 
techniques. 

The agent can be m the form of a phannaeeirtieally acceptable salt. Such salts are 
prepared from pilaniiaceaticaJly acceptabk non-toxic \>mm including inorganic bases and 
organic bases, Examples of salts derived from inorganic bases mdiide aluminum, 
ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, 
manganous, potassium, sodium, zinc, and the like. In. some embodiments, the salt ear* be 
M ammonium, calcium, m agnesium , potassium, or sodium salt. Examples of salts 
derived torn inorganic bases include aluminum, amimoniurm calcium, copper, ferric, 
ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, sine, and 
fee like. M some embodiments, the salt can be an ammonium, calcium, magnesium, 
potassium, or sodium salt. Examples of salts derived from pharm&eeuiically acceptable 
organi c non-lo>ue bases incl ude salts of primary, secondary, and tertiary amines, 
benetharnine, A^-dlbm^ diethylamine, 2-diethy!aminoethanoI, 2- 

dimetManiiB^ethanoI, dielhanolamine, etihanolamine, ethylenediamine, .A^ 
^hylmotpholine^ 

hydrabamine, isopropylainme, lysine, methyl giucamine, meglumine, morphoime, 
plperazine, piperidine, po lyannne resins, procaine, purines, theobromine, tri ethyl amine, 
triniethyiaminc, tripropyiamme, and tn>I^ Examples of other salts 

include tris, arecolme, arginine, barium, betaine, bismuth, ehloroprocaine, choline, 
clemizole, deanel* imidazole, and morpholirieethaiioL In one embodiment are tm salts. 

The agents can be administered orally, e,g. ? as a tablet or cachet containing a 
predeterorined amount of the active ingredient, pellet, gel, paste, syrup, bolus* electuary, 
slurry, capsule: powder; granules; as a solution or a suspension, in an aqueous liqukior a 
nonaqueous liquid; as an oiHn-water liquid emulsion, or a wateMn-oi j liquid ernuMcm, 
via a liposomal formulation (see, e g, , BP 73:6299) or in some other form. Orally 
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adirdmsiered compositions can include binders, lubricants, inert dilii^nts v li:t?n.aatingv 
surface active or dispersing agents, flavoring agents, and kumeetants, Orally 
admmisteted forniuMipns such as tablets may optionally be coated or scored and may be 
fbrmuiated:. so as to provide sustained, delayed or controlled release of the acti ve 
5 Ingredient therein, The agents can also be administered by eaptisol delivery technology, 
rectal suppository or parenteral] y. 

A tablet maybe made by compression or molding, optionally 'With one or more aeeessory 
ingredients. Compressed tablets may be prepared by compressing in a suitable machine 

10 the active ingredient in a free-flowing form such as a powder or gramjfes > optionally 
mixed with ahindcr ? lubricant, inert diluent, lubricating, surface active or dispersing 
agent. Molded tablets may be made by molding in a suitable machine a mixture of the 
powdered compound moistened with an inert liquid diluent The tablets may optionally 
be coated or scored and may be formulated so as to provide sustained, delayed or 

15 controlled release of the active ingredient therein. Hie pharmaeeutiea! c&ntpositiotis may 
include a ^pharmaceutical iy acceptable inert earlier", and this expression is intended to 
include one or mare inert excipients, which include starches* polyols s granulating agents, 
miorocrystaliine ^ agents v and the 

like, if desired, tablet dosages of the disclosed compositions may be coated by standard 

20 aqueous or nonaqueous teehniques, "Phamiaceatically acceptable carrier 5 - also 
encompasses controlled release means. 

Compositions of the present invention may also optionally include other therapeutic 
ingredients, anti-caking agents, preservatives, sweetening agents, colorants, flavors, 
25 desiecants, plasticizers, dyes, and the like. Any such optional ingredient must be 
compatible with the compound to insure the stability of the ibrmulation. 

The composition may contain other additives as needed, including for example lactose, 
glucose, fftjetose,. galactose, trehalose, sucrose, maltose, raffiuose, maltitol^ ntelczitose, 
30 staehyose, Jaclitol, palatinite, starch, xylite!, mannitol, myoinositol, and tire like, and 
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hydrates hereof, and amino adds, for example alanine, glycine and hetaine, and peptides 
and proteins, ibr example albumen. 



Examples of exeipienis fox use as the pharmaeeutieally acceptable carriers and the 
5 plianiiaceuiieaHy acceptable inert carriers and the aforementioned Mdliianal ingredients 
include, bitt are not limited to binders, fillers, dismtegraMs, tabricams, anti-mierobial 
agents, and. coating agents such as: 

BIM>BES- aigimc acid, eellulose and its derivatives (e.g. ethyl celMos% cellulose acetate, 
10 carboxymethyl cellulose, carboxymetfoyl cellulose calcium, sodium carboxymethyi 
cell olose}^ citric acid monohydrate, com starch, gelatin, guar gum, hydroxymcihyi 
cellulose, hydxGxypmpyl cellulose, hydrpxyprppyi inethyl cellulose, methyl cellulose, 
mictocryslamne cellulose (eg, AVICBL™ sncii as AVICEL^PI^IOI™, ~103 T ^ and 
105™ sold by FMC Corporation, Marcos Hook, PA USA), natural and synthetic gums 
15 such as acacia, other alginates, other starches, polyethylene oxide, polyvinyl alcohol, 
polyvinyl pyrrolidine, potato starch, powder^ (kg, 
STARCH 1500® and Sl s AilCH 1 500 LM®, sold by Coioreon), sodium alginate, or 
mixtures thereof; 

20 FILLERS: aluminum magnesium hydroxide, ahmiinuiti oxide, calcium carbonate (e.g., 
granules or powder), calcium, dihydroxide, calcium sulfate (e.g; .granules or powder), 
dextrates, dextrose, dibasic calcium phosphate, dibasic calcium phosphate anhydrous, 
fructose (granules or po wder), honey: hydrom lactose, iron oxides (e.g. yellow, black, 
red, e,g, feme oxide), kaolin, lactose, lactose and aspartame, lactone and cellulose, 

25 lactose and microcrystallinc cellulose, lactose anhydrate, lactose monohydrate^ 

magnesium aluinmate, magnesium carbonate, nmgiiesiiun hydroxide, mallodextiiu, 
maltose, mannitoL mkroerysialline cellulose, microcrystelliTie cellulose & guar gum, 
molasses, powdered cellulose, prc-gclatmizcd starch, silicic acid, silicic anhyride, 
silicified niicrdcrystalline cellulose, sodium choloride, sorbitol, soybean lecithin, statek 

30 sucrose, talc, triacetin, tribasie calcium phosphate, xanthar gum, or mixtures thereof; 
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DISINTEGRAHTS: agar-agar, algime acid, calcium carbonate, days, erosearaieHose 
sodium, craspovidonevgmBs (like gella^), lactose monohydraie, low-sabsiituted 
fevdroxypropy!.^ otter algins, ofeer ceOaloses, other 

starches, poiacrilin potassium, potato or tapioca starch, povidone, pr^gdatimzed starch, 
5 sknethkone emulsion, sodium starch glyeolate, or mixtures thereof 

S URF>\CTANTS: Twcm 80 or polyoxyetliyiene-polyoxypropylene copolymer, 
polyDxy^tliyloiie sorbitol or mixtures thereof; 

10 LUBRICANTS; a coagulated aerosol of synthetic silica (Degtissa Go, Flmo TK USA), 
a pyrogenlc silicon dioxide {CAB-O^SIL, Cabot Co, Bosion v MA USA), agar, calcium 
stearate, ethyl laurate, ethyl oleate, gfycerim hydrogen&t^ vegetable oil (ag^peanut oik 
cotto^cod oil, srfower oil, sesame oil olive oil, corn oil and. soybean oil), light, 
mineral, oil, magnesium stearale, mannitol, mineral oil, other glycols, palmitic acid, 

15 polyethylene giy€oL sodium iaury! sulfate, sodium stearyl fcmarate, sorbitol, stearic acid, 
syloid silica gel (AEROS 1L 200, W,R , Grace Co* Baltimore, MP US A), talc, vegetable 
based tatty acids kibri.eant, mm stearate, or mixtures thereof; 
ANTI-CAKiNG AGENTS: calcium silieate, magnesium silicate, silicon dioxide, 
colloidal silicon dioxide, talc, or mixtures thereof; 

20 

ANTIMICROBIAL AGENTS: hen^atkomtuii chloride, benzethonium chloride, benzoic 
acid, benzyl alcohol, butyl paraben, cetylpyridMum chloride, cresol chiorohutanoi 
dehydroaeetk acid, ethylparabejn, me&ylparaben, phenol, .phenyl ethyl, alcohol 
ptenylmercuric acetate, phenylmercuric mtnite, potassium sorbate, propylparaben, 
25 sodium henxoate, sodium dehydroacetate, sodium propionate, polysorhate, corbie acid, 
tbimersol, feymo, or rnixtures thereof; 

COATING AGENTS : eahdellaHa wax, eamuba wax, cellulose acetate phthalate, 
ethylcdlulose, gelatin, gelbn gum* hydroxypropyl cellulose., hydroxypa>py! niethyl 
edlidosephthaiate, h^roxypropyLm 
30 met!) aery! ates, meihyleel! ulose, mi crocrys talline cellulose and earrageenan, 

microcrystalline wax, pharmaceutical glaze, polyethylene glycol (e g. polyethylene glycol. 
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8000, pol> ethylene glycol 3000), pply vinyl acetate phlhalate, shellac, sodium 
earboxymethyl cellulose, sucrose* titanium dioxide, or mixtures thereof ;COiX>RANTS * 
FD&C blue no J , DScC yellow #10 aluminum lake, FD&C yellow #S/sunset yellow FCF 
aluminum lake, FD&C carmine aluminum lake and FD&C blue #1, or mixtures thereof; 
5 and 



AHTIQXiDANTS: buty!ate4 hydmxymisole, sodium ascorbate, sodium metaMsufiwe, 
malic add, -citric acici, ascorbic <*cicl, btrtyi aie4. "hydroxytolume, vitamin. propyl ga!Iat% 
or mixtures thereof 

io 

The formutatidn eau also include oilier excipititts and categories thereof including but .not 
limited to L-histidine, Plutonic®, Poloxainers (such as Lutrol® and Polox&ner 18S), 
ascorbic acid> glutathione, permeability enhancers fc,g. lipids, sodium eholate, 
acylcamitine, salicylates, niixedhile salts, fetty acid micelles, chelators, fatty acid, 

15 surfactants, medium chain gtycendes), protease inhibitors (e.g. soybean trypsin inhibitor, 
organic acids), pH lowering agents and absorption enhancers effective to promote 
bioavailability (indoding birt not limited to those described in OS60869I 8 md 
US59120;|4)> creams m& lotions (like maitodoxtrin and carrageeiians); materials for 
chewable tablets (like dextrose, fructose, lactose mdnohydr ale. lactose and aspartame, 

20 lactose and cellulose, maltodextrin, maltose, maimiiol, mieroerystailixie cellulose and 
guar gum, sorbitol crystalline); parenterals (like m&inito! and povidone); plasticteers 
(like dihntyl sebacate, plasiieizers for coatings, polyvinyl acetate plithal ate); powder 
lubricants .pike glyceryl behexiaie); soft gelatin capsules (like sorbitol special solution); 
spheres. for coaling (like sugar spheres): spheronization agents (like glyceryl behenate 

25 and macrocrystalline cellulose); suspending/gelling agents ( bke c&rrageeram, gelkn gum, 
mannitoi microcrystallme cellulose, povidone, sodium starch glycoiatc, xamh&xi gum); 
sweeteners (like aspartame, aspartame and lactose, dextrose, fructose, honey, 
maltodextriiu maltose, mannitol, molasses^ sorbitol crystalline, sorbitol special solution, 
sucrose); wet granulation agents (like calcium carbonate, lactose anhydrous, lactose 

30 moxiohydra te, maltodex trin, mannito! , niicrocry stalline cellulose, povidone,, starch), 

caramel, carf>o^>TOethyicellulose sodium, cherry cream flavor and cherry flavor, citric 
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acid a^ydrims, citric acid, confectioner's sugar, B&C Red No. 33, D&C Yellow #10 
Aluminum Lake, disodium edetate, ethyl atcohoi 15%, FD& C Yellow No, 6 aluminum 
lake, FD&C Biue #1 Alumfeum Lake, FD&C Blue No, I, PD&C blue no. 2 alumittum 
lake, FD&C Green No3, FD&C Red No, 40, FD&C Yellow No, 6 Aluminum Lake, 
FD&C : Yellow No. 6, FD&C Yellow No. 10, glycerol palmitostearate, glyceryl, 
mosiosteamte, indigo carmine, ieoithm, manitol,. methyl and propyl pan&aBs, mono 
ammonium gly^yrrbizinate, natural and artificial orange flavor, pharmacautical glaze, 
polcmamer 188, Polydmtrose, polysorhate 20, poiysorhate 80 s poiyvidooe, ptegdatimzed 
com starch pregclatintecd starch, re&iroa oxide, saccharin sodium, sodium 
cai%oxymethyi. ether, sodium chloride, sodium citrate, sodium phosphate/ strawberry 
flavx^r, synthetic black iron oxide, synthetic red iron oxide, titanium, dioxide, and white 
wax. 

Solid oral dosage forms may optionally be treated with coating systems (e<g, Opadry® fx 
film coating system, for example Opadiy® blue (OY-LS-20921) ? Opadry© white 
7063), Opadry© white (YS-1-7O40X and Mack ink 

The dose range for -adult homaxis is generally ftoni 0.005 mg to 1 0 g/day orally. Tablets 
or other forms of presentation provided in discrete units may convoiiehtly contain an 
amount of compound described herein which is. effective at such dosage or as a mui tiple 
of die same, for instance, mms containing 5 mg to 500 mg, usually around 1 0 mg to 200 
mg. The precise amount of compound administered to a patient will he the responsibiUty 
of the attendant physician. Howe ver, the dose employed will depend on a number of 
factors, including the age arid, sex: of the patient, the precise disorder being treated, and its 
seventy. 

A dosage unit (e.g.. mi oral dosage unit) cm include from, lor example, 1 to 30 pg, 1 to 40 
PS 1 to 50 m& I to 100 pg, 1 to 200 p & 1 to 300 pg, I to 400 pg ? 1 to 500 pg ? I to 600 
m 1 to 700pg ? I toSOOpg, I to 900 jig, 1 to 1000 pg ; 10 to30pg ? 10 to 40 ug 3 10 to 50 
ug, 10 to JOO pg, 10 to 20Opg ; 10 to 300 pg, 10 to 400 pg, 10 to 500 pg, 10 to 600 pg r 10 
to 700 ug y 10 to mo pg, 10 to 900 pg, 10 to 1000 pg ? 100 to 200 fig, 100 to 300 pg, 100 
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to 400 fig, tOO to 500 pg, 100: to 600 m 100 to 700 gg, 100 to 800 gg, 100 to 900 pg, 
1 00 to 1 000 pg, 1 00 to 1 250 fig, 1 00 to 1 500 fig, 1 00 to 1750 fig, 1 00 to 2000 g& 1 00 to 
2250 jig, 1 00 to 2500 fig, 1 00 to 2750 gg, 1 00 to 3000 gg, 200 to 300 gg, 200 to 400 pg, 
200 to 500 fig, 200 to 600 gg, 200 to 700 ug, 200 to 800 ug, 200 to 900 .ug, 200 to 1 000 
fig, 200 to 1250 tig, 200 to 1500 ug, 200 to 1750 fig, 200 to 2000 fig, 200 to 2250 fig, 200 
to 2500 fi& 200 to 2750 ug, 200 to 3000 ug, 300 to 400 gg, 300 to 500 fig, 300 to 600 fig, 
300 to 700 f ig, 300 to 800 fig, 300 to 900 fig, 300 to 1000 ug, 300 to 1250 ug, 300 to 
1500 gg, 300 to 1750 jig, 300 to 2000 ug, 300 to 2250 fig, 300 to 25® fig, 300 to 2750 
fig, 300 to 3000 fig, 400 to 500 fig, 400 to 600 gg 5 400 to 700 ug, 400 to 300 fig, 400 to 
900 fig, 400 to 1000 ug, 400 to 1250 ug, 400 to 1500 ug, 400 to 1750 fig, 400 to 2000 fig, 
400 to 2250 gg, 400 to 2500 ug, 400 to 2750 gg, 400 to 3000 gg, 500 to 600 fig, 500 to 
700 ug, 500 to 800 ug, 500 to 900 ug, 500 to 1000 ug, 500 to 1250 gg, 500 to 1500 gg, 
500 to 1750 ug, 500 to 2000 fig 500 to 2250 ug, 500 to 2500 fig, 500 to 2750 fig, 500 to 
3000 gg, 600 to 700 ug, 600 to 800 ug, 600 to 900 gg. 600 to 1000 ug, 600 to 1250 gg, 
600 to 1500 gg, 600 to 1750 gg, 600 to 2000 ug, 600 to 2250 gg, 600 to 2500 ug, 600 to 
2750 jig, 600 to 3000 gg, 700 to 800 ug, 700 to 900 ug, 700 to 1 000 gg, 700 to 1 250 ug, 
700 to 1500 gg, 700 to 1750 ug, 700 to 2000 fig, 700 to 2256 gg, 700 to 2500 gg, 700to 
2750 gg, 700 to 3000 ug, 800 to 900 fig, 800 to 1000 gg, 800 to 1250 gg. 800 to 1500 gg, 
800 to 1750 gg, 800 to 2000 gg, 800 to 2250 gg, 800 to 2500 gg, 800 to 2750 gg, 800 to 
3000 gg, 900 to 1000 gg, 900 to 1250 gg, 900 to 1500 gg, 900 to 1750 ug, 900 to 2000 
gg, 900 to 2250 gg, 900 to 2500 ug, 900 to 2750 gg, 900 to 3000 gg, 1 000 to 1 250 gg, 
l OOO to 1500 pg, lOOO to 1750 gg, 1000 to 2000 gg, 1000 to 2250 gg, 1000 to 2S00 gg, 
1 000 to 2750 j.tg, 1 000 to 3000 gg, 2 to 500 gg, 50 to 500 gg, 3 to 100 fig, 5 to 20 pg, 5 to 
100 pg, 50 gg, 100 ug, 150 pg, 200 pg, 250 gg, 300 gg, 350 gg, 400 fig, 450 pg, 500 gg, 
550 fig, 600 pg, 650 pg, 700 pg, 750 fig, 800 pg, 850 fig, 900 pg, 950 pg, 1000 gg, 1 050 
pg, 1100 gg, 1 150 gg, 1200 pg, 1250 gg, 1300 gg, 1350 gg, 1400 gg, 1450 gg, 1500 pg, 
1 550 gg, 1600 gg, 1650 gg, 1700 gg, 1750 gg, 1800 gg, 1850 gg, 1900 gg, 1950 gg, 
2000 pg, 2050 gg, 2100 gg, 2150 gg, 2200 gg, 2250 gg, 2300 gg, 2350 pg s 2400 pg, 
2450 gg, 2500 gg, 2550 gg, 2600 gg, 2650 gg, 2700 gg, 2750 gg, 2800 gg, 2850 gg, 
2900 fig, 2950 pg, 3000 pg, 3250 pg, 3500 gg, 3750 pg, 4000 ug, 4250 pg, 4500 pg, 
4750 pg, 5000 pg, 1 to 30 mg, 1 to 40 rag, 1 to 100 rag, 1 to 300 mg, 1 to 500 rag, 2 to 
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500 mg, 3 to ! 00 mg, 5 to 20 mg r 5 to 100 mg (ag. ! mg, 2 mg, 3 m& 4mg, 5 mg, 6 mg 5 
? mg, 8 iiig ; 9 mg ; 10 nig, M mg, 12 nig, 13 mg, 14 mg, 15 mg, 16 mg, 17 mg s 18 mg, 19 
iBg, 20 nig, 25 mg, 30 mg, 35 mg ? 40 mg y 45 rag, 50 mg y 55 mg ? 60 mg, 65 nig, 70 n% 
75 mg, 80 m& 85 mg, 90 mg t 95 nig, 1 00 mg r 1 50 mg, 200 mg, 250 nag, 300 m& 350 

5 Big, 400 mg, 450 mg, 500 mg) of a eampoiind described herein, in certain embodiments, 
the dosage imii and daily dose are equivalent, in various embodiments, the dosage Unit in 
axkiutiistered with food ai anytime of the day ? without food at anytime of the day, with 
food after an ovemi ght fast <c,g. with break&st), at bedtime after a low fat snack, in 
various embodiments, the dosage unit is administered once a day, twice a day, three times 

10 a day, four times a day. 



Combining two or more active ingredients in single dosage form results in the possibility 
of chemical interactions between the active drag substances. For example, acidic and 
basic aofcive ingredients can react with each other and acidic active ingredients can 

15 facilitate the degradation of acid labile substances. Thus, in certain dosage forms, acidic 
and basic s abstances can be physically separated as two distinct or i solated layers in a 
compressed tabloi, or in the core and shell of a press-coated tablet Additional agents that 
are compatible with acidic m well as basic substances, have the flexibility of being 
placed in either layer. In certain multiple layer compositions at least one active 

20 ingredient can be enteric-coated In certain embodiments thereof at least one active 

ingredient be presented in a conirolled release form. In certain embodiments where a 
combination of three or more active substances are used, they can be presented as 
physically isolated segments of a compressed mntlilayer tablet, which can be optionally 
film coated, 

25 

The therapeotic eo?nhinations described herein can be formulated as a tablet or capsule 
comprising a plurality of beads, granules, or pellets, All active ingredients including the 
vitamins of the combination are fonmilated into grannies or beads or pellets that are 
farther mated with a protective coat an enteric coat, or a film coat to avoid the possible 
30 chem ieal interactions. Grannlation and coating of grannies or beads is done using 

techniques well known to a person skilled in the art. At least one active ingredient can 
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present in a controlled release fom% Finally these coated granules or beads, are filled into 
hard gelatin capsules or compressed to form tablets. 



The therapeutic combinations described herein ean.be formulated as a capsule eoinprismg 
5 micro tablets or minitahlets of all active ingredients, Mierotabtets of the individual agents 
can be pr epared using well known pharmaceutical procedures of tablet maki ng like direct 
compression, dry granulation or wet gmmilation, Individual imerotablets can be filled 
into hard gelatin capsules, A final dosage form may comprise one or more microiablets of 
each. individim! component, The microtablets maybe film coated or enteric coated, 

m 

The therapeutic combinations described herein can he formulated as a capsule comprising 
one or more mierotablets and powder, or one or more microtabiets and granafes or beads. 
In order to avoid interactions between dregs, some acti ve ingredients of a said 
combination cm be formulated as mierotabiets and the others filled into capsules as a 
15 powder, granules, or heads. The microtahl.ets. may be film coated or enteric coated. At 
least one active ingredient can be presented in controlled release form. 

The therapeutic combinations described herein can be formulated wherein the active 
ingredients are distributed in the inner and outer phase of tablets. In an attempt to divide 

20 chemically Incompatible components of proposed combination, few interacting 
components are converted in granules or beads using well . ktiown- phanBaceutieal 
procedures in prior art. The prepared granules or beads (inner phase) arc then mixed with 
outer phase comprising the remaining active ingredients and at feast one 
pharmaceutically acceptable excipient The mixtnre thns comprising Inner and outer 

25 phase is compressed into tablets or molded into tablets. The granules or beads can be 

controlled release or immediate release beads or granules, and can fbrther be coated using 
an enteric polymer in aa aqueous or non-aqueous system, using methods and materials 
that are known in foe art, 

30 The therapeutic combinations described herein can be forrnul ated as single dosage unit 
eomptismg suitable bufforing agent. All powdered ingredients of said combination are 
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mixed and a suitable -quantify of disc or marc -buffering agents is added to Uw blend to 
minimize -possible interact! oils . 



The agents described herein, alone or in combination, can be combined witB any 
5 phamiaceuticail y acceptable earner or medium. Thus, they can be combined with 

materials thai do not produce m adverse^ stllergic or otherwise unwanted reaction when 
administered to a patient Hie earners or -mediums used can inclnde solvetsis, 
dispersaMs,. coatings, absoiption promoting agents, controlled release agents, and one or 
more inert ex^ipients (which include starches, polyois, granulating agents, 
10 mieroerystalline cellulose, diluents, lubricants, binders, disintegrating agents and the 
like), etc, 3f desired, tablet dosages of the disclosed compositions may fee coated by 
standard aqueous or nonaquetms ieohniques. 



The agents can be a free acid or base, or a phannacolegically acceptable salt, thereof, 
15 Solids can he. dissolved or. dispersed immediately prior to administration or earlier. in 
some circumstances the preparations include a preservati ve to prevent the gro wth of 
nueroorganisnis* Hie pharmaceutical forms mutable for nijeetion can include sterile 
aqueous or organic solutions or dispersions which include, e. g., water, an alcohol, an 
organic solvent* an oil or other solvent or dispersant (e.g*, glycerol, propylene glycol, 
20 polyethylene glycol, and vegetable oils). The formulations may contain antioxidants, 
buffers, b.aoteri.ostat^ and solutes that render the formulation isotonic with the blood of 
the intended recipient, and aqueous and non-aqueous sterile suspensions that can include 
suspending agents, solubilkers, thickening agents, stabilizers, and preservatives, 
PhanTiaceulicai agents can be sterilized by filter sterilization or by other suitable means 

25 

Sin table pharmaceutical compositions in. accordance with the in vention will generally 
include an amount of the active componnd(s) with an acceptable pharmaceutical diluent 
or exelpient, such as a sterile aqueous solution, to give a range of final concentrations, 
depending on the intended use. 'The techniques of preparation are generally well known 
30 in the art, as exemplified by Remington^ Pharmaceutical Sdences, i$th Ed,. Mack 
Publishing Company, 1 995 . 
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Formula tiest 

5 The agents oi&et in ihmt free form or as a salt can be combined with a poIyiBer.sueh as 
polylacdc-glycdteic acid (PLGA), polyKlHaeiic- glycol^ acid (P(I)LGTJ (WO 

01/12233), polyglycoMc acid (U.S. 3,773,919), polylactk acid (U.S. 4j&TjS2&% poly(i^ 
eaproiaeto&e) and paly(alkyierie oxide} (U.S. 20030063384) to create a sustained release 
formulation Sucfc formulates caii he used; to implants thM refcase a compound or 

10 another agent oyer a period of a few days, a few weeks or several months, depending on 
the polymer, the partiele stee of the polymer, aftd the size of the implant (see, e,g>, CkS, 
6,620,422). Other sustained release formulations are described in BP 0 467 389 A2, WO 
93/241 ISO, q,Sv 5,612,052, WO 97/40085, WO 03/075887, WO Oi/0i964A2, U;S. 
5,922,356, WO 94/155587, WO 02/074247A2, WO 98/25642, US, 5,968 J95, U,S, 

15 6,1S0,608;11S. 2003ft!71296, US. 2002017684] ? U S. 5,672,659, U.S. 5,893,985, \}A 
5,1 34,122, U,S. 5,192,741, U.S. 5,192,741, LIS, 4,668,506, U.S. 4,713,244, U.S. 
5,445,832 LLS 4,931,279, U,S, 5,980,945, WO 02/058672, WO 9726015, WO 97/04744 ? 
and, US20020019446, .fe such sustained release formviationJS mxemp&rtieles of 
eompotmd are combined with ib icropartides of polymer, ILS . 6,0 i 1 ,01 1 and WO 

20 94/06452 describe a sustained release formulation providing either polyethylene glycols 
(where PEG 300 and PEG 400 are most preferred) or tnaeeim WO 03/053401 describes 
a ibmiulation which may both : eahanee bioavailabiHty and provide eontrolted release of 
the agent within the OI tract Additions] controlled release fbrniulations are described in 
WO 02/38129, EP 326 151, U.S. 5,236,704, WO 02/30398, WD 98/13029; UiL 

25 20030064105/iJ^ 

01/49249, WO 01/493 I % WC> 01/49249, WO 01/493 1 L md V.&. 5,877,224. 

Ce ntrolled r elease formulati ons 

hi general one can provide forcontrolled release of the agents described herein through 
30 the iise of a wide variety of polymeric carriers and controlled release systems, inel tiding 

666 



WO 2008/019357 PCT/US2007/075332 

erodible md mn^odihlp m^icos^ osmotic control devices* vatiow ^ervoir devices, 
enteric coatings and multiparlicul ate .control devi cos. 



Matrix devices are a common device for control ling the release of vatic us agents. In 
5 mtih devices, the agents described herein are generally present as a. dispersion within the 
polymer matrix* and are topically formed by Hie compression of a polymer/drug nuxiure 
or by dissolution or melting. The dosage release properties of these devices may be 
dependent upon tie solnbiliiy of the agent in the polymer matrix or 5 in the case of porous 
matrices, tire, solubility in the sink solution within the pore network, and the tortuosity of 
10 the network. In one instance, when utilmngm 

imbibes water and forms an aqueous-swollen gel that entraps the agent. The matrix then 
gradually erodes, swells, disintegrates or dissolves in the G I tract thereby controlling 
release of one or more of the agents described herein. In non-erodibie devices* the agent 
is released by diffusion through an inert matrix. 

15 

Agents described herein can be incorporated into an credible or nan-erodibie polymeric 
matrix controlled release device. By 'ail credible matrix is meant aqaeoos^erodibb or 
water-swellable or acineo us-soiuble In the sense of being either erodible or sweOahk or 
dissol vable in pure water or requiring the presence o f an acid ox base to ionize ih& 

20 polymeric matrix snffieiently to cause erosion or dissolution. When contacted with the 
aqueous environment of use, die erodible polymeric matrix imbibes water and forms m 
aqoeous-swollen gel or matrix that entraps the agent described herein. The aqueous- 
swollen matrix gradually erodes, swells, disintegrates or dissolves in the awiromn&nt of 
use, thereby controlling the release of a compound described herein to the enviramnenl of 

25 use. 



The erodible polymeric matrix into which an agent described herein can be incorporated 
may generally be described m a set of excipients that are mixed with the agent following 
its formation thai, when contacted with the aqueous environment of use imbibes water 
30 and forms a water-swollen gel or matrix that erMr&ps fee drug form. Drag release may 
ocenr by a variety of mechanisms, for example, the .matrix may disintegrate or dissol ve 
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from anumd particles or granules of the agent or the ag&itmay dissol ve i n the imbibed 
aqiieaus solution and diffuse from the tablet, beads, or grmiules of fee device. One 
ingredient of this water-swollm matrix is the water-sweilabfe, erc&lihle, or soluble 
polymer, which may generally be described m m osmopolynier, foydrogei or water- 
5 swellahle polymer. Such polymers may be linear, braiicheel or crosslinks. The polymers 
may be homopolymers or copolymers. In certain embodiments, they may be synthetic 
polymers derived from vinyl, aery late, meihaerylate, uretbmi^ ester aad oxide 
pKMoinera In other embodiments, they can be derivatives of naturally oc«ing 
polymers such as polysaccharides (e.g, chitin, eliitosan, dextraii and pullulan; gam agar, 

tQ gum arable, gum karaya, locust bean gum, gum togaeanth, earrageenarjs, gum ghatti, 
guar gum, xanthan gum and scieroghican), starches (e.g. dextrin and maltodextrin), 
hydrophilic colloids (e.g. pectin;), phosphatides (a,g, lecithin), alginates (e.g. ammomam 
alginate, sodiimi, potassium or ealekmi alginate, propylene glycol alginate), gelatin, 
collagen, and celtnlosics. Cellalosics are cellulose polymer that has been modified by 

15 reaction of at least a portion of the h yd roxy! groups on the sacciiari de repeat units with a 
compound to Ibrm an esfer-l inked or m ether-linked substitueiit For example, the 
edklosie ethyl cellulose has an ether linked ethyl suhstituent attached . to the saccharide 
repeat mi% while the cell idosic cellulose acetate has an ester linked acetate subsiituent 
In certain enibodirnents, the celMosies for the credible matrix comprises aqueous-soluble 

20 and aqueous^erodible oelMosies can include, for example, ethyl cellulose (EC), 

methylethyl cellulose (MEG), carboxyniethyl cellulose (CMC"), CMEC >: hydrqxyetliyl 
cellulose (BEG)* hy#oxypropyi cellulose (HPC), .cellulose acetate (CA% cellulose 
propionate (CP), cellulose feutyrate (€&% cellulose acetate butyrate (CAB), CAP, CAT, 
hydrexypropyl methyl cellulose (HPMC) ? HPMCP ? HPMCAS, hydroxypropyl methyl 

25 cellulose aeetaie trimel iitate (HPMC AT), and ethylhydroxy ethyicellnlose (EHECjk In 
certain embodiments, the eeliulosics comprises various grades of low Viscosity (MW less 
than or equal to 50.000 ctaStons, for example, the Dow Meihqcef* series E5, : El 5:LV\ 
E50LV ami CiG0LY):and high viscosity (MW greater than 50 5 000 daltons, for example, 
E4MCK , El 0MCR, K4M 5 K I SM and Kl 00M and the Met hocel ™ K series) HPMC, Other 

30 commercially availahle types of HPMC include the Shin Etsu Metolose 9GSH series. 
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The choice of matrix materia! can have a large effect on the maximimi drug coneentration 
attained by the device as well as the maintenance of a high drug concentration. The 
matrix material can be a conceBtrHtioiJ-eTihaneing polymer, for example, as described in 
WOOS/0IMM, 

5 

Other materials useful as the eredibte matrix material include, but are not limited to, 
pullulaa, polyviny! pyrroHdone, polyvinyl alcohol, polyvinyl acetate 5 glycerol fatty acid 
esters, poiyacryl&mi de 5 polyaerylie add, copolymers of et hacrylic acid or rnethaerylie 
add (EUDRAGITO, Rohm America, loc >? Piseataway/Mew Jersey) and other acrylic 
10 acid deri vatives such as hoinopolyniers aod copolymers of biitylmethacryiate, 
met'hylmethaerylate, efhySrnelhacryiate, ethyiaetyl&te, (2-dimethyIaminoetihyI) 
inelhaerylate. mii {trimethyteBinoethyl) metliacrylate eMoride, 

The efodible matrix polymer may eon tarn a wide variety of the same types of additives 
15 md e&elpients kaown,.m the pharmaceutical arts, including ostnopolyrners, osmagens, 
sohlbilify-e^ and exeipi exits that promote stability or 

processing of the device* 

Alternatively, the agents of the present in vention may be administered by or incorporated 
20 into a non-eradible matrix de vice, In such devices, aa agent described herein is 

distributed In aa inert matrix. The agent . is released by diffusion through the inert matrix. 

Examples of materials suitable for the inert matrix include insoluble plasties (e g methyl 

aeryiate-metliyl xnetbacrylate copolymers, polyvinyl chloride, polyethylene), bydrophiile 

polymers (e,g, ethyl cellulose, cellulose acetate, erosslinked polyvinylpyrrolidone (also 
25 known as erospovidone))* and fatty compounds (e.g. eamauba wax, nlierocry^IIine wax, 

and triglycerides). Such devices are described further in Rex^ingtom lite Science and 

Practice of Pharmacy, 20 th edi tion (20CK)). 

Matrix controlled release devices may be prepared by blending an agent described herein 
30 and other exeipienis together, and then forming the blend into a tablet, c&piel pill or 
oilier device formed by compressive forces. Such compressed devices may be -formed 
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using any of a wide variety of presses used in the - febrication of pharameeuiieal devices . . 
Examples include single-punch presses^ rotary tablet presses, Md multilayer rotary tablet 
presses, all well known in the art See for example, Remington; The Science and Practice 
of Pharmacy, 20th Edition^ 2000, The compressed 'device m ay he of any shape* including 
5 round , o val, oblong, cylindrical, or triangular. The upper and lower surfaces of the 
compressed device may be flat, round, concave, or convex. 

In certain embodiments, when formed by compression, die device has a strength of at 
least S Kiloponds (Kp)/em 2 (for example, at least 7 ICp/cm 2 ), Strength is the Iracture 

10 force* also known as the tablet hardness required to fracture a tablet formed from the 

materials, divided by the maxixnoin cross-sectional area of the tablet norm alto that force. 
The fracture force may be measured using a Schlenniger Tablet Hardness Tester, Model 
SIX The compression force required to achieve this strength will depend on the -size of the 
tablet but generally will he greater than about 5 kP/cm 2 ,. Friability is a well-know 

15 measure of a device's resistance to surface abrasion that measures weight loss in 

percentage after sxihjecting the device to a standardized agitation procedure. Friability 
values of from 0* 8 to 1. 0% are regarded as constituting the upper limit o f acceptabili ty, 
Devices having a strength of greater than 5 kP/cni^ generally are very robust, having a 
fKability of less than 0. 5%< Other methods for forming matrix canto>lied-release devices 

20 are well known in the pharmaceutical arts. See for example. Remington: The Science and 
Prac tice of Pharmacy , 20th Edition, 2000. 

As noted abo ve, the agents described herein may also he incorporated into an osmotic 
control device. Such devices generally include a core containing one or more agents as 

25 described herein and a water permeable, non-dissolving and non-eroding coating 

surrounding the core which controls the influx of water into the core from an aqucoos 
environment of use so as to cause drag release by extrusion of some or all of the core to 
the environment of use. In certain embodiments, the coating is polymeric, aqueous- 
penneahle, and has at least one delivery port The core of the osmotic device optionally 

30 Includes an osmotic agent which acts to imbibe water from the surrounding environment 
via such a semi-permeable membrane. The osmotic agent contained in the core of this 
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device may be m aqueous-sweUabSe hydrophilie polymer or it ni&y be an osmogen, also 
known as an osmagent Pressure is. generated within the device which forces the agent(s) 
o ut of the devi ce via m orifi ce (of a size designed to minimize sol ute d ilS^ion whil e 
preventing the boi!d-up of a hydrostatic pressure head). Noniimi ting examples of 
5 osmotic control devices are disclosed in U>. S. Patent Application Serial No> 09/495,06 1> 

Osmotic agents create a dri ving force lor transport of water from the en vironment of use 
into the core of the device. Osmotic- agents incl ude b ut are not limited to water- sweifable 
hydrophilic polymers, and osmogens (or osmagcns). Thus, the core may include waters 

tO swell able bydropMIie polymers, both ionic and mm ionic, often referred to m 

osmopolymers and hydrogels. The amount of water-swell able hydropliille polymers 
present In the core may range ixom aboirt 5 to about SO wf% (inelijding for example, 10 to 
5Q-wt94). Nonlimitiag examples of core materials include hydrophilie vinyl and acrylic 
polymers, polysaccharides such ax calcium alginate, polyethylene oxide (BED), 

.15; polyethylene glycol (PEG), polypropylene glycol (PPG), poly (2-hydxoxyeihyi 

nieihacrylate), poly (acrylic) aeid s poly (methacrylic) acid, po!yvinylpyrrolidone (PVP) 
and erosslmked F VP, polyvinyl alcohol (PYA), PYA/PVP copolymers and PVA/PVP 
copolymers with hydrophobic monomers such as methyl melhaerylate, vinyl acetate, and 
the like, hydrophilie polynrefenes containing large PEG blocks, sodium crescamiellosc, 

20 carrageenan, hydroxyethyl cellulose (ff EC) > hydroxypropy! cellulose (HPC), 
hydroxypropyl methyl cellulose (HPMC), carboxymethyi cellulose (CMC) and 
carboxyethy! ceiMose -.(CEG), sodium -alginate; poJycarhophil gelatin, xanihan gum, and 
sodi um starch gfyeolat. Other materials include hydrogels comprising interpenetrating 
networks of polymers that may be formed by addition or by eondensstiou polymerization, 

25 the companeiits of which may comprise hydfophilic and hydrophobic monomers such as 
those just mentioned. Water-swellabie hydrophilie pollers include hut are not limited to 
PE0 5 PEG, PYP* sodium croscamiellose, HPMC sodium starch glycol polyaerylic 
acid and crosslinked versions or mixtures thereof 



30 The core may also incl ode an osmogen (or osmagent) . The amount of osmogen present in 
the core may range iroin about 2 to about 70 wt% (including, for example, from 10 to 50 
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Wt%), lypleal classes of suitable osteogens are water-soluble organic acids, safe and 
sugars tluti are capable of imbibing water to tbeteby effect m\ osmotic pressure gradient 
across the barrier of the surrounding coating/ Typical useful osmogens Include hot arc not 
limited to magnesium sulfate, magnesium chloride, calcium chloride, sodium chloride, 
5 lithium chloride* potassium sulfate, sodium carbonate, sodium sulfite, lithium sulfate, 
potassium chloride, sodium sulfate, mamritol, xylitaL urea,, sorbitol,, inositol, raffinose 5 
sucrose, glucose, fructose, lactose, citric aeid^ .succinic acid, tartaric acid, and mixtures 
i hereof. In certain embodiment^ the osrnogen is glucose, lactose, sucrose, mamiitol, 
xylite!, sodinm chloride, iBcludiug combinations thereof! 

10 

The core may include a wide variety of additives and exeipknts that enhance the 
performance of the dosage form or that promote stability, tab!eti?\g or processing. Such 
additives and exeipients incl ude tabieting aids, surfactants, water- so liable polymers, pH 
modifiers, lillers, binders, pigments, disintegrants, antioxidants, lubricants and flavorants. 

15 Nonlimithtg examples of additi ves and excipients include but are not limited, to those 
described elsewhere herein as well as microerystailine cellulose, metallic salts of acids 
(e.g. alumimuB stearate, calcium stcarate, magnesium stearate, sodium siearate, mm 
stearate), pH control agents ..(e.g, buffers,, organic acids, organic acid salts, organic and 
inorganic bases), fetty acids, hydrocarbons and fatty alcohols {e.g, stearic acid, palmitic 

20 acidjiquid paraffins steary! alcohol, and paimitaS), fatty acid esters (eg, glyceryl (mono- 
and di-) siearates, triglycerides^ ester, sorbitan esters (e.g. 

sorbitan monostearate, saccharose monostearate* saccharose monopalmitaie, sodium 
stearyl femaratc), polyoxyeihylene sorhitan esters)/surfectants (e.g. alkyl sulfates (eg, 
sodixim lauryl sulfate, magnesium lanryl sulMe), polymers (eg. polyethylene glycols, 

25 polyoxyethyiene glycols, polyoxyethylene, polyoxypropyl ene ethers, including 

copolymers thereof), poIytetraf!uoroethylcne} ; and inorganic materials (eg. talc, calcium 
phosphate), cyclodextrins, sugars (e.g. lactose, xylite!), sodium starch glycolate), 
Noniimiting examples of disintegrants are sodium. starch, glycolatc (e. g,, Explotab^ 
GLV, (mieroerystaliine cellulose (e. g, v Avieel™}, macrocrystalline silicified cellulose 

30 [e.g. 5 ProSoIy ^), ctoseanneiiese sodium (e, g,, Ae-Di~3of M )> When the agent described 
herein is a solid amorphous dispersion ibrmed by a solvent process, such additives may 
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be added directly -to 'the spray-drying solution when foiining an agent described 
herein/eoh^^ polymer dispersion such that the additive is dissolved or 

suspended in the solution as a slurry, Alternatively, such additives may be added 
foibwuig the spray-drying process to aid in forming the final controlled release device, 

5 

A nonlimiting example of an osmotic device consists of one or more drug layers 
containing an agent described herein, such as a solid amorphous drug/polymer dispersion, 
arid a sweller layer that comprises a water-swellabie polymer, with a coatmg surrounding 
the drug layer and swelter layer. Each layer may contain other excipients such as 
10 tahleiing aids, osxnagents, surfiictanis. water-soluble polymers and water-swell able 
polymers. 

Such osmotic deli very devices may be fabricated in varioiis geometries including biiayer 
(wherein the core; comprises a drug lay^er and a sweHer layer adjacent to each other}, 

15 tril&ycr (wherein the cere eoniprises a welter layer sandwiched between two dru g layers) 
and concentric (wherein the core comprises a central sweikr agent surrounded by the 
drug layer), The coating of such a tablet comprises a membrane permeable to water bat 
substantially impenneable to drag and excipients contained within. The coating contains 
one or more exit passageways or ports in communication with the drug-containing 

20 layers} for delivering the drug agent. The drag-containing layer(s) of the core contains 
the drug agent (including optional osmagents and hydrophilic water-soluble polymers), 
while the sweller layer consists of an expandable hydrogel, with or without additional 
osmotic agents. 

25 When placed in an aqueous medium, the tablet imbibes water through the membrane, 

causing the agent to form a dispensable aqueous agent, and causing the hydrogel layer to 
expand- and push against the drug-containing agent y foreSng the agent o ut of the exi t 
passageway. 1 he agent can swells aidi ng in ihrdngthe dreg ant of the passageway. Drug 
call be delivered frorn this type of delivery systero either dissolved dr dispersed in the 

30 agent that is mpzl led from the exit passageway. 
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The rate of drug delivery is controlled by such fectors as fee permeability and thickness 
of the coating, the osmotic press ore of the drug-containing layer, the degree of 
hydrophiliei^ and the surface area of the device. Those skilled m 

the art will appreciate that increasing the thickness of the coating will reduce the release 
5 rate> while axsy of the following will increase the release, rate: increasing the permeability 
of the. coating.; increasing the liydrophilidiy of the hydrogel layer; increasing fee osmotic 
pressure of the drug-containing layer; or inereasmg fee device's surface area. 



Other materials use&l. in forming fee drng^cantaining agent in addition to the agent 
10 described herein itself, include HFMC2, PEG and FVP and other pharmaeeutieaiiy 
acceptable carriers. In addition* osmagents such as sugars or sal ts, including but not 
limited to sucrose, lactose, xylitoL mannitoh or sodium chloride, may he added. Materials 
which are useful for forming the hydrogel layer include sodium CMC, FEO (e,gv 
polymers having an average molecular weight from about 5,000,000 to about 7,500,000 
15 daitons), poly (acrylic acid), sodium Cpolyacrylate), ;.sodium erosc&mTellose, sodium 
starch giycolat, FVP, erossiinked PVP, and other high molecular weight hydrophilie 
materials, 

M fee case of a Miaycr geometry, the delivery port{s) or exit passageway(s) may he 
20 located on the side of the tablet chaining the drug. agent or may be on both sides of the 
tablet or even on ike edge of the tablet so as to connect both the drag layer and the 
swelter layer wife the exterior of the device. The exit passageway(s) may be produced by 
mechanical, means or by laser drilling, or by creating a diffieife-to-coat region on the 
tablet by use of special tooling diiring tahSet compression or by other means, 

25 

The osmotic device can also he made wife a homogeneous core sisrrotmded by a 
semipenBeahie membrane coating* as in U S3 845770, The agent described herein can be 
incorporated into a tablet core and a semipermeable membrane coating can he applied via 
conventional tablet-coating techniques snch as usiug a pan coaler, A drug delivery 
30 passageway can then be formed in this coating by drilling a hole in the coating, either by 
use of a laser or mechanical means. Alternatively, the passageway may be fenxied by 
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rupturing a portion o f th e coating or by creating a region on the tablet that is difficult to 
coat, as described above. In one embodiment* an osmotic device comprises; (a) a single- 
layer compressed c®re mmgnsmg: (i) an agent described, herein* (H) a 
hydroxyethyl cellulose, and (Mi) m osmagenl wherein the hydroxyeth>ice!luiOcW is 

5 present in the core from about 2 .0% to about 3 5% by weight and the osm&geot is present 
fern about.. 3 5%.. to about 70% by weight; (b) a water-penneable I ayer surrounding the 
core; and (e) at least one passageway within the waier-penneabie layer (b) for delivering 
the drug Co a fluid environment sorrouo ding the tablet, in certain embodiments,, the 
device is shaped such that the surface area to volume ratio (of a water-swollen tablet) ^ 

10 greater than 0.6 wm l (including, for example, greater than 1 .{) mm" 1 ). The passageway 
connecting the core with the fluid environment ean be situated along the tablet band area, 
In certain embodiments, the shape is an oblong shape where the ratio of the tablet tooling 
axes, he,, the major and minor axes which define the shape of the tablet are between 1.3 
and 3 {including,, tor example, between 1 ,5 and 2,5), Ih one embodiment, the combination 

I S of the agent described herein and the osmagent have an a verage ductility from about 100 
to about 200 Mpa, an average tensile strength from about 0,8 to about 2,0 Mpa, and an 
average brittle fracture index less than about -0,2, Hie single-layer core may optionally 
include a disintegrant a bioavailability enhancing additive, and/or a pharmaceu ticaLi y 
acceptable exeipient, carrier or diluent, 

20 

In certain embodiments, entralnment of particles of agents described herein in the 
extruding fluid during operation of such osmotic device is desirable. For the particles to 
be well entrained, the agent drug form is dispersed in the fluid before the particles have 
an, opportunity to settle in the tablet core. One means of accomplishing this is by adding a 

25 dlsintegrant: that serves to break np the compressed core into its particulate components , 
Nonlimiting examples of standard disintegtants inclnde materials such as sodium starch 
glyoelate (e, g> , Exploiab^ CLV), nncrocrystalline cellulose -(c. g Avicel^ \ 
mmoctysMline silicMed cellulose (e, g,, ProSolv^) and ero^armellose sodium (e> g., 
Ac-Di-Sof**), and other disiniegrants known to those skilled, in the art. Depending upon 

30 the particular foramlation, some disintegranis work better than others. Several 

disintegrants tend to form gels m they swell with water,, thus Mnclering <fr ug : delivery 
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from the. -device. HoB-geilmgj non-swelling disintegrants provide a more rapid dispersion 

of the drug particles within the core as water enters fee core. In certain -embodiments, 

non-gellhig v non-swelling dismtegmiits are resins, for example, ion-exeh.ang€ resins. In 

•f>..» ......... 

diie embodiment the resin is Amber lite IRP 88 (available- troniRolim. and Haas, 
5 Philadelphia, PA), When used, the disintegrant is present in amounts ranging from about 
j -25% of the core agent. 



Water-soluble polyniers are added to keep particles of the agent suspended inside the 
device before they can be delivered through the passageway(s) (e v g>, an orifice). High 

10 viscosity polymers are useful in preventing settling, However, the polymer in 

combination with the agent is extruded throngh the passageway(s) uMer relatively low 
pressures. At a given extrusion pressure, the extrusion rate typically slows with increased 
viscosity. Certain polymers in combination with particles of the agent described herein 
fhrtn high viscosity solutions with water bat are still capable of being extruded from the 

15 tablets with a relatively low force. In contrast, polymers having a low weight-average, 
molecular weight (< about 3(KL000) do not 'form: sufficiently viscous solutions inside the 
tablet core to al low complete deli very clue to particle settling. Settling of the particles is a 
problem when, such devices are prepared with no polymer added, which loads to poor 
drug deiivery unl ess the tablet i s constantly agitated to keep tte parti dies from settling 

20 inside the core. Settling is also problematic when the particles are largo and/or of high 
density such that the rate of settling increases , 

In certain embodiments, the water-soluble polymers for mch osmotic devices do not 
interact with the drug. In certain embodiments the water-soluble polymer is a - non-ionic 

25 polymer. A nonf imiting example of a non-ionic polymer forming solutions having a high 
viscosity yet still extrudahle at low pressures is Natrosol " ' 250M (high molecular weight 
hydroxyethyicelinlosej available from Hercules incorporated, Aqualon Division, 
Wilmington. DE; MW equal to about 1 million daltons and a degree of polymerization 
equal to about 3.700). Natrosot 2501 3™ provides effective drug delivery at concentrations 

30 as low as about 3% by weight of the core when combined wi th an osrnagent N a trosol 

25DI:I^ NF is a high-viscosity grade nonionic cellulose ether that Is soluble in hot or coM 
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water. The viscosity of a 1% solution of Naftusol 250H using a Broofcitekl LVT (30 
rpm) -at 25*G is between about 1, 500 and about 2,500 ops. 



in certain embodtiBeftts^yto for use m these monolayer 

5 osmotic tablets have a weight-average, molecular weight from about 300,000 to about i .5 
million. The hydmxyetlw! cellulose polymer is typically present in the core in an amount 
from about 3,0% to about 35% by weight 

Another example of an osmotic device is m osmotic capsule. The capsule shell or portion 
10 of the capsole she!! can be sermpenrieabl e* The capsule can be filled either by a powder 
or liquid consisting of an agent described herein, exeipients thai hnbibe water to provide 
osmotic potential, axid/or a water-sweilable polymer, or optionally solublliziBg exdpientS; 
The" capsule core can also be made such that it has a bil&yer or multilayer agent analogous 
to the bflayer, trilayer or concentric geometries described above. 

15 

Another class of osmotic device useful in this invention comprises coated swellahle 
tablets, for example, as described in EF3 78404, Coated swell able tablets compri se a 
tablet core comprising an agent described herein and a swelling materia!, preferably a 
hydropMile polymer, coated with, a: membrane, which contains holes, or pores through 

20 which, in the aqueous use environment, the hydroplnlic polymer can extrude and carry 
out the agent. Alternati vely, the membrane may contain polymeric or low molecular 
weight water-soluble porosigens. Borosigens dissolve in the aqmo m use environment , 
providing pores throu^i which the hydrophilic polymer and agent may extrude. 
Examples of porosigens are water-soluble polymers such as HFMC PECi md low 

25 molecular weiglit compounds such m glycerol,, sucrose, glucose, and sodium chloride, in 
addition, pores may be formed in the coating by drilling holes in the coating using a laser 
or other mechanical means. In this class of osmotic devices, the membreme material may 
comprise any film-forming polymer, inch water penneable or 

impermeable, providing that tim membrane deposited on the tablet core is porous or 

30 contains water-soluble porosigens or possesses a macroscopic hole for water ingress and 
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drug release. Embodiments of tills class of sustained reieasa devices may al so be 
multilayered* as described, for example, in EP378404, 

When an agent described herein is a liquid or oil, such as a lipid vehicle . fornialaden, for 
S example as described in WOOS/Ol 1634. the osmotic conteolled-r^lease device may 

comprise a soli-gel or gelatin capsule foniied with a composite wall and comprising the 
Kc|oid formulation where the wail comprises a harrier layer formed o ver the external 
surface of the capsule, an expandable layer ibnnted over the barrier layer, and a 
semipermeable layerfbmted over the expandable layer. A delivery port connects the 
10. liquid fonmilation with the aqueous use environment. Such devices are described, tor 
example, in US6419952, US6342249, DS5324280, US46728SG, US4627858:, 
US4203440, and US399563 1 . 

The osmotic controlled release devices of the present indention can also compri se a 
15 coaling, in certain embodiments, the osmotic controlled release device coaling exhibits 
one or more of the Following features: is water-permeable, has at least one port for the 
deli very of drug, and is non-dissol vipg and non-erodirtg during release o f the drug 
tbnmd&tion, such that drug is substantially entirely delivered through the delivery port(s) 
or pores as opposed to deli very primarily via permeation through the coating materia! 
20 ifeel f. Delivery potts include any passageway, opening or pore whether made 

meehaaieally, by laser drillings by pore foxmatioii either during the coating process or in 
situ daring use or by rupture during use. In certain enibodhrients, the coating is present in 
an amount ranging from about 5 to 30 wt% (including, for e&ampie, 10 to 20 wt%) 
relati ve to the core weight 

25 

One form of coating is a semipermeable polymeric membrane that has the port(s) formed 
therein either prior to or during use. Thickness of such a polymeric membrane may vary 
between about 20 and 800 -jam (mcludings for exaniple, between about 100 to 500 \im}< 
r Elie diameter of the delivery port (s) may generally range in size from Cll. to 30<K> um or 
30 greater (including, for example, from about 50 to 3000 $m in diameter), Sneh port(s) 
may be formed post-coating by mechanical or laser drilling or may be mrmm in sim hy' 
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roptore of the coalings: such rupture may be controlled by intentionally incorporating a 
relatively small weak portion into the coating, Delivery ports may also be formed in situ 
by erosion of a plug of water-soluble material or by mpture of a thmner portion: of the 
coating oyer.: an indentation in- the. com. In addition.,. -delivery ports may be fenced during 
5 coating, as in the case of asymmetric membrane coatings o f the type di se losed in 

08561205$ and US569S220. The deli very port may befomied in situ by rupture of the 
coating, for example, when a collection of beads thai may be of essentially identical or of 
a variable agent are used. Drug is primarily released from such beads folio wing rapture 
of the costing and ? following rapture, such release may be gradual or relatively sudden. 
IG When the collection of beads has a variable agent the agent may be chosen such that fee 
beads rupture at various times following administration, resulting hi the overall release of 
drug being sustained for a desired duration. 

Coatings may be dense, niicroporous or asymmetric* having a dense region supported by 
a thick porous region such as those disclosed in US56130S9 and US5698220, When the 
coating Is dense the coating can be composed of a water-pernieahle material. When the 
coating is porous, it may he composed of either a water-permeable or a water- 
impermeable maieriaL When, the coating is composed of a poro us water4mpcrrneab!e 
material* water permeates through the pores of the coating as either a liquid or a vapor . 
Nonlimiting examples of osm otic devices that u tilize dense coatings include US399563 I 
and US3S45770, Such dense coatings are permeable to the externa! fluid mch. m water 
and may be composed of any of the materials mentioned, in these patents as well as other 
water-permeable polymers known in the art. 

25 The membranes may also be poroMS as disclosed, for example, in U5S6S40G5 and 
IJS.54588.S7 or even be formed from water-resistant polymers. US5 120548 describes 
another suitable process for forming, coatings from a mixture of a water-insoluble 
polymer and a leaehahle water-soluble additive. The porous membranes may also fee 
formed by the addition of pore-formers as disclosed m US46120Q& In addition, vapor- 

30 perme&bl e coatings may even be formed from extr emoiy h ydrophob ie material such as 
polyethylene or polyvinylidene diflnorid that, when dense, are essentially water- 
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impermeable, as long as such coatings arc porous. Materials useful in forming the 
coating indude hut are not limited to various grades of aeryHc, vinyls, ethers, 
poly amides, polyesters and cellule sic derivatives that are water-perrne&hle and water- 
insoluble at physiologically relevant plfo, or are susceptible to being rendered water- 
5 insoluble by chemical afieratiori such as by crosslinking. NonHmiting examples of 
suitable polymers (or erosshnked versions) useful in forming the coaling include 
plasiioi&ed, unplasiieixed and reinforced cellulose acetate (CA), cellulose dt acetate, 
celaiose triacetate, CA propionate, cellulose nitrate, cellulose acetate butyrate (CAB), 
C A ethyl carbamate, CAP, C A methyl carbamate, CA succinate, cellulose acetate 

10 trimdiitate (CAT), CA dimethylaminoacetate, CA ethyl carbonate, CA ehloroaeetate, CA 
ethyl oxalate, CA methyl sulfonate, CA butyl suifoimte, CA p-toluene sulfonate, agar 
acetate, &myk>se triacetate, beta glucan acetate, beta glucan triacetate, aeetaldehyde 
dimethyl acetate, triacetate of locust bean gain, hydroxiated ethylene-vinykcetate, EC, 
PEG, PPG, PEG/PPG copolymers; PVP y HEC, HPC ? CMC, GMEC, HPMC> ePIMCP, 

15 HPMCAS* HPMCAT, poly (acrylic) acids and esters and poly- (methacrylie) acids and 
esters and copolymers thereof starch,. de&tran, dextrin, chitosan, collagen, gelatin, 
polyalkcnes, polyethers, polysulfenes, polyethcrsulfbnes, polystyrenes, poiyvinyi halides, 
polyvinyl esters and ethers, natural waxes and synthetic waxes. In various embodiments, 
the coating agent comprises aecllulosic polymer, in particular cellulose ethers, cellulose 

20 esters and cellulose ester-ethers, Le>, cdlulosic d eri natives having a mixture of ester and 
ether substituents, the coating materials are made or derived from poly (acrylic) acids and 
esters, poly (tnethacrySie) acids and esters, and copolymers thereof, fee coating agent 
comprises cellulose acetate, the coating comprises a oellulosic polymer and PEG, the 
eoa&ng comprises cellulose acetate and PEG, 

25 

Coating is conducted in conventional fashion, typically by dissolving or suspending the 
' coaling- material in a sol vent and then coating by dipping, spray coating . or by: pan- 
coating. In certain einbodiments, tlie coating solution contains 5 to 15 wt% polymer. 
Typical solvents useM with the cellulosic polymers mentioned above include but are not 
30 limited to acetone, methyl acetate, ethyl acetate, isopropyl acetate, n-butyl acetate, methyl 
isobutyi ketone, meihyL propyl ketone, ethylene glycol inonoefhyl. ether, ethylene glycol 
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monoethyl acetate, methylene diehioride, et hyim e diehlori de, propylene dicMoride, 
nitroethane, oltropropane v tetmchloroefhaiie, 1 ? 4-dioxane, tetiahydro&ran, diglyme, 
water, and mixtures thereof Pore-formers and non- sol vents (such as water ¥ .glycerol • .and 
etii&noi) or plaslicizers (such as diethyl phthalate) may also ha added its any amoxint as 
5 long as^ the polymer remains soluble at the spray temperature. Pore-formers and their use 
m iM>n,cating. coatings are: described, for example, in USS6I2059; Coaihigsmay also be 
hydrophobic micropores layers wherein the pores are substantially filled with a gas and 
arc- not wetted . by the aqueous medium but are permeable to water vapor, m disclosed, for 
example, in 11857981 19. Such %drpphobic but water-vapor penmeaMe coatings are 

10 typically composed of hydrophobic polymers smh as poly&lkeMs, polyaerylic add 

derivatives, polyethers, polysul&nes, polyetbersuifones, polystyrenes, poly vinyl ha] ides, 
polyvinyl esters and e£hers 5 natural waxes and synthetic waxes, Hydrophobie 
micropore us eoatmg materials include but are not limited to polystyren e, polysulfones, 
polyethersulfbries, polyethylene* polypropylene, polyvinyl chloride, polyvinyiidene 

15 fluoride and polytetrafluoroethytene. Such hydrophobic coatings can be made by known 
pha^e inversion methods using any of vapor-quench, liq uid quench, thermal processes, 
leaching .-soluble material from the coating or by sintering coating particles. In thermal 
processes, a solution of polymer in a latent sol vent is brought to liqind-liquM phase 
separation in a pooling step. When evaporation of the solvent is nor prevented, the 

20 resulting membrane will typically be porous. Such coating processes may be conducted 
by the processes disclosed, for example, in US4247498, US449043J and US4744906, 
-O&motic eontroBed-release devices may be prepared using procedures known in the 
phaxinaeentleal arts. See for example. Remington: The Science and Practice of Pharmacy, 
20th Edition, 2000. 

25 

As further noted above, the agents described herein may be pro vided in the form of 
mieropartienl&ies, generally ranging in size from about lOum to about 2mm (including, 
for example, from abont IQOjam to I mm in diameter). Such multiparticulates may he 
packaged, for example, in a capsule such as a gelatin capsule or a capsule fenned from an 
30 aqueoos-soliiMe polymer such as HPMCAS, HPMC or starch; dosed as a suspension m 
slnny in a liquid ; or they may be formed into a tablet, eapkt, or pill by compression or 
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other processes known in the art S ucfe m ultip arli cul ates ro ay be made by any km wn 
process, such as wet- and dry-granulation processes, extmsion/spheronisation, roller- 
compaction, mdi-c-ongealiiig, . or by spray-coating seed cores. For example, in wetland, 
dry- granulation processes,, the agent descri bed herein and optional exelpiems may be 

5 granulated to form multipartieirtates of the desired mm. Other e&eipieMs, such as a 
hinder (e. # ? mkTOcrystalline cellulose), may be blended with the agent to aid in 
processing and forming the multiparlieulates. In the ease of wet granulation, a hinder 
such as TOieroerjsialliiie edlylose may be included in die gmnuiation fluid to aid in 
forming a suitable mtdiipariiculate. See, for exmnple. Remington. : The Science and 

10 Practice of Pharmacy, 20"Edition, 200(3, In any ease; the resulting particles may 

themselves constitute the therapeutic composition or they may he coated by various film- 
forming materials such as enteric polymers or waier-swdiable or water-soluble pollers, 
or they may be eonihiiied with oilier excipients or vehicles to aid in dosing to patients. 

15 in certain ernbodiments, it may be desirable to provide for the immediate release of one 
or more of the agents described herein, and the controlled release of one or more other 
agents, f or example,, in one embodiment a compound described herein can be provided 
in an immediate release fonmiiation together with a cotherapy agent described herein in a 
controlled release format For example* in one embodiment, a compound described 

20 herein can be provided in a control led release format together with a cotherapy agent 
described herein in an immediate release fomiat 

The agents can be incorporated into nYieroemulsions, wbieh generally are 
th^iodynamieatly stable,, isotfopc&Hy clear dimensions of two immiscible liquids, s uch 

20 as oil and water, stabilized by an mterfacial film of surfactant molecules (Encyclopedia of 
Pharmaceabcal Technology (New York: Marcel Dekker, 1991), vote 9% For the 
preparation ofmieraem^ co-surfactant, (eo-etnulsifier), an 

oil phase and a water phase are necessary. Snitabie surfaetasits include any surfactants 
that are usefei in the preparation of emulsions, e.g., emulsifiera thai are typically used in 

30 the preparation of creams. Tim. co-sorfaetant (or "co-emuMfor") is generally selected 
from the group of poiyglyeero! derivatives, glycerol derivatives and fetty alcohols. 



682 



WO 2008/019357 PCT/US2007/075332 

Preferred emulsifier/co-ermi!sifier comhbmfions are generally although not necessarily 
selected from the group consisting of glyceryl monostearate ami polyoxyethylene 
stearate; polyethylene glycol and ethylene glycol palmitostearate; and eaprilie and eaprie 
triglycerides and oleoyi macrogulglycerides. The water phase includes not only water but 
5 also s typically . buffers, glucose, propylene glycol, polyethylene glycols, preferably lower 
molecular weight polyethylene glycols (e,g, ? PEG 300 and PEG 400), and/or glycerol 
and the like, while the oil phase will generally comprise*, example, fatty aeid esters, 
modified vegetable oils, silicone oils, mixtures of mono- di~ and triglycerides, mono- and 
di-esiers of PEG (e.g., oieoy! macrogol glycerides), etc. 

10 

The compounds described herein can be incorporated into phannaceutically-aeceptable 
ttanopariiele> nanosphere, and nanoeapsule forrnutetions (Delie and Blarieo-Frieto 2005 
Molecule 1 0:65-80)* Nanoeapsules can generally entrap eompoimds in a stable and 
reproducible way (Henry-Micfaeiland et ah, 1987; Quintanar-Guerrem et ah, 1998; 
15 Douglas etdU 1987), To avoid side effects due to intraeellular polymene overloading, 
ultrafee particles (sized around 0.1 prn) can he designed using polymers able to be 
degraded in vi vo (e.g. biodegradable ^ Such 
particles are described in the prior art (Convrenr et a]^ 1 980; 1988; zur Mublen et al ? 
1998; Zamhmx et at 199S; Prnto^Iphaiidfy et ah, 1995 and U.S. Pat No, 5,145,684). 

20 

The eampounds described herein cm. be fomiplated with pH sensitive materials which 
may include those described in WO04G411 95 (including the sea! and enteric coating 
described therein) and pi {-sensitive coatings that achieve delivery in the: colon including 
those described in US491 0021 and WO9001 329, US49 10021 describes using a vlh 

25 sensitive material to coat a capsule. WO9001 329 describes using pH-sensitive coatings 
on beads containing acid, where the acid in the bead core prolongs dissolution of the "pH* 
sensiti ve coaling, XT. SL Patent No, 5,175, 003 discloses a dual mechanism polymer 
mixture composed of pH-sensiti ve enteric materials and film-forming pl&stieizers capable 
of conferring permeability to the enteric material, for use in drug-delivery systems; a 

30 m atrix pell et composed of a dual mechanism polymer miMwe pemieated wi th a drug and 
sometimes covering a phannaceatieally neutral nucleus; a membrane-coated pellet 
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comprising -a matrix pellet coated with a dual meehanisn* polymer mixture envelope of 
the same or different composition; and a ph&nnaoeutieal dosage form eontaming matrix 
pellets. The matrix pellet releases aeid-soiuMe drugs by diffusion in acid pH and by 
disintegration at pH levels of nommal ly about 5,0 or higher. The compounds described 
5 herein may be Ibrmolated in the pH triggered targeted control release systems described 
in WO04052339:, Hie compounds described hereiij may be lonnuiaied according to the 
methodology described in any of WQ03 1 058 J 2 (extruded hyrdratahle polymers); 
WO0243767 f enzyme eleavable membrane translocators); WO0300791 3 and 
WO030862S7 {miieoadhesive systems); WO02072Q7S (bilayer lanimaied formulation 

SO comprising pH lowering agent md absorption enhancer): WO04064769 (amidated 
peptides); WOQ5063 1 5.7 (solid lipid suspension with pseudotropie and/or ilrixotxopie 
properties upon melting); WO03Q35029 and W 00303504 1 (erodibk, gastric retentive 
dosage forms); US5007790 and US 59723 8:9 (sustained release dosage forms); 
W0041 1271 1 (oral. extended release compositions); W065f)27878, WOO2072033 =, and 

15 WO02072034 (del ayed release compositions with natural or synthetic gorn); 

WO05930182 (controlled release formulations with an ascending rate of release); 
WO0504899B (microencapsulation system); US Patent 5,952, 314 (biopolyrner); 
US510B758 (glassy amytose matrix delivery); US 5840860 (modified starch based 
delivery). IP 10324642 (delivery system comprising ehitosan and gastric resistant material 

20 such as wheal gl.i&diri: or ma); US5866619 and US6368629 {saccharide containing 

polymer); US 6531152 (describes a drug delivery system containing a water soluble core 
(Ca pectinate or other watet-insotubie polymers) and outer coat which bursts (eg 
hydrophobic polymer- Eudragrii)); US 6234464; US 6403 1 30 (coating with polymer 
containing casein and high methoxy pectin; WOO 1 741 75 (Maillard reaction product); 

25 WO0S063206 (solubility increasing forniulation); WO04019872 (trmisferring fesioo 
proteins). The compounds described herein may be formulated using gastrointestinal 
retention system teehiiology (O IRES; Merrion Phannaeenticals), GIR BS comprises a 
eontroIled-Telease dosage form inside an inflatable pouch, which is placed in a drug 
capsnle for oral administration. Upon dissolution of the capsule, a gas-generating system 

30 inflates the pencil in the stomach where It is retained for 1 6-24 hours, all the time 
releasing compounds described herein . 
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The compounds described hereincan be formulated in an osmotic device including the 
ones disckmd m US4503O30, US560P590 and US53585G2, US4503030 discbses an 
osmotic device for dispensing a drug to certain pi I regions of the gastrointestinal tract. 
S More particularly, the invention relates to an. osmotic device comprising a wall formed of 
a semi-peniieable pB : sensitive co.mpositiOB that surrounds a compartment containing a 
drug, with a passageway through fee wall connecting the exterior of the device with the 
compartment The device delivers the drug at a controlled rate in the region of the 
gastrointestinal tract having a pH of less than 3.5, and the device self- dsstruets and 

1G releases all its drug in the region of the gastrointestinal tract having. a pH greater than XS, 
thereby providing tola! availability for drug absorption. US. Patent Nos; 5,609, 590 and 
5, 358,502 disclose an osmotic bursting device for dispensing a beneficial agent to an 
aqueetis eirvironmcnt. The device comprises a beneficial agent and osmagent surrounded 
at least in part by a semi-permeable membrane. The beneficial agent may also function, as 

15 the osm&geot The semi-permeable membrane is permeable to water and substantially 
impermeable to the beneficial agent and osmagent A trigger means is attached to the 
^eiBi-penneabie membrane (e> g> > joins two. capsule halves^ The trigger means is 
acti vated by a pH of fmm 3 to 9 and triggers the eventual, but sudden, delivery of the 
beneficial agent. These devices enable the pH-triggered release of the beneficial agent 

20 core m a bolus by osmotic tammg. 

The compounds described hereinmay be formulated based on the invention described m 
U, S. Patent No, $,316, 774 which discloses a composition for fee controlled release of 
an active subsi&nee comprising a polymeric particle matrix, where each particle defines a 

25 network of intenial pores. The active substance is entrapped within the pore network, 
together with a blocking agent having physical and chemical characteristics selected to 
modify the rel ease rate of the active substance from the interna! pore network, la one 
embodiment, drugs may be selectively deli vercd to the intestines using an enteric 
material as the blocking agent. The enteric material remains intact in the stomach but 

30 degrades under the pH conditions, of the intestines. In another embodiment, fee sustained 
release formniation employs a blocking agent, which remains stable under the expected 
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conditions of the environment to which the active substance is to be. released. The me. of 
pH-sensilive materials alone to achieve she^speci fie delivery is difficult because of 
leaking of the beneficial, agent prior to the release site or desired delivery time and it. is 
difficidi to achieve long time 1 ags before release of the active ingredient after exposure to 
5 high pM (beeanse of rapid dissolution or degradation of the pH~seashive materials). 

the agents may also ' be : .femiulated in a hybri d system which combines pH^e^siti^e 
material :s and osmotic deli very systems. These hybrid devices provide delayed initiation 
of sustaincd^releasc of the beneficial agent, in one device a .pHrsensitiye matrix or 

10 coating dissolves releasing osmotic devices that provide sustained release of the 

beneficial agent see IL S. Patent Nos, 4,578, 075, 4,68 L 583, and 4,851 * 231 . A second 
device consists of a semipermeable coating rnade of a polymer Mend of an insoluble and 
a pH-sensitive material. As th e pH increases, ti^e permeability of the costing increases, 
increasing the rate of release of beneficial agent see IL S, Patent Nos 4 S 096 V 238,4,. 

15 503,030. 4, 522, 625, and 4,587, 1 17. 

The compounds described hereinmay be fbraud&ied hi terpolumers according to U, S> 
Patent No- 5,484*- 61 0 which diseloses terpolyoiers which are sensitive to pH and 
temperature which are useful carriers for cond noting bioactive agents through the gastric 

20 juices of the stomach in a protected form. The terpoiymers swell at the higher physiologic 
pH o f the intestinal traet eansing release of the hioaetive agents into the intestine. The 
terpolymer^ are linear and are made op of 35 to 99 wt % of. a temperature sensitive 
component, which imparts to the terpolymer LGST (lower critical solution temperature) 
properties below body temperatnres, 1 to 30 wt % of .a pH sensitive component having a 

25 pKa m the range of from 2 to 8 which ftmetiom thro ugh ionization or desonteaticm of 
carboxylie acid .groups to prevent the bioactive agent from being lost at low pH hut 
allows bioacfi vo agent release at' physio! ogieai . pH . of about . 7,4 and a hydrophobic 
component which stabilizes the LCST below body teniperamres and eompmsat.es for 
bio active agent effects on the terpoiymers. The terpolymers provide for safe bioactive 

30 agent loading, a simple procedure for dosage form febrieation and the terpolymer 
functions as a protective carrier in the acidic environment of the stomach and also 
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protects fee hioaciive agents from digesti ve enzymes until the bioaeiive agent is released 
hi the intestinal tract 



The compounds described herein may be ibrnniMed in pH sensitive pollers:: according 
5 to those described in U. S> Patent Ho. 6,103, 865. U> S. Patent No, 6,103,. 865 disclose 
pi {-sensitive polymers containing sulfonamide .groups,, whioh eao be changed in physical 
properties, such . as swd lability and solubility, depending on pH and which can be applied 
for a drug-delivery system, bio-materiai, sensor, and the like, r m4 a preparation method 
therefore. The pH-sensitive polymers are prepared by introduction of sulfbn^ide : 
10 groups, various in pK.a 5 to hydraphilic groups of polymers either through, coupling to the 
hydrophillc groups of polymers, such as acrylamide, N ? N- dimethyl acryiamide f acrylic 
acid, N4sGpr0p5^acrylamide and the like or eopolymerizatioB with othex potymetfeahle 
monomers. These pH~sensiiive polyiiters may have -a structure of linear poiyrner, grafted 
copolymer, hydrogel or interpenetrating network poller, 

35 

The compounds described herein may be formulated according U. B, Patent No. 5, 656, 
292 which discloses a composition for pH dependent or pi fregoiated controlled release 
of active ingredients especially drop. The compositi on consists of a cempaetahle mixfere 
of the active ingredient and starch molecules substituted with acetate and diearhoxylate 

20 residues. The preferred dicarboxylate acid is succinate. The average substitution degree 
of the acetate residue is at least 1 and 0, 2-1,2 for the diearboxyiate residue. The starch 
molecules can have the acetate and diearboxyiate residues attached to the same starch 
molecule backbone or attached to separate starch molecule backbones. The presen t 
invention also discloses methods for preparing said starch acetate diearhoxylates by 

25 transesteri cation or mixing of starch acetates and starch diearhoxylates respectively ; 

The compounds described herein may be formulated according to the methods described 
in U* S. Patent Nos 5,554, 147,5. 788, 687 5 and 6,306, 422 which disclose a method for 
the controlled rel ease of a biologically acti ve agent wherein the agent Is released from a 
30 hydrophobic, pH-sensitive polymer matrix. The polymer matrix swells when the 

environment reaches pH '8.5, releasing the active agent. A polymer of hydrophobic and 
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weakly acidic comonomers is disclosed for use in the controlled rdease systeoi. Also 
disclosed is a specific embodiment iti which the controlled release system may fee used. 
The pB~sensiti ve ■■polymeria -coated onto a latex catheter used in ureteral catheterization, 
A ureteral catheter coated with a pH~sensitive polymer -'having an antibiotic. or urease 
5 inhibitor trapped within its matrix will release the active agent when exposed to high pf-I 
urine. 



The compounds described herein may he fonnuialed in/with hloadhesive pol-ymers-' 
according to US Patent No, 6365 ? 187. Bioadhesive polymers in the form o% m m a 

IG coating on, microcapsules containing drags or bioaetive substances which may serve for 
therapeutic, or diagnostic purposes in diseases of the gastroiMesiinal tract, are described 
in US6365187. The polymeric microspheres all have ahioadhedve force of at least 11 
mH/mr (1 10 Wm2) Techniques for die fabrication of bioadhesive microspheres, as well 
as a method fox measuring bioadhesive forces bet ween microspheres and sel ected 

15 segments of the gastrointestinal tract in vitro arc also described. This qumititat! ve method 
pro vides a means io establish a correlation between the chemical nature, the sur&oe 
marp.hol.ogy and the dimensions of drag-loaded microspheres on one hand and 
bioadhesive forces on the other, allo wing the screeni ng of the most promising -materials 
fern a relatively large group of natural and synthetic polymers which, from theoretical 

20 consideration, should he used for making hioadhesive microspheres. Solutions of 

medicament in hutlWed sdine and similar vehicles are; commonly employed to generate 
an aerosol in a nebulizer. Simple nebulizers operate on Bernoulli's principle and employ 
a stream of air or oxygen to generate the spray particles, More complex nebulizers 
employ nl ttaso und io create the spray particles, Both types are well known in the art and 

25 are described in standard textbooks of phannacy such as Sprowls 5 American Pharmacy 
and Remington's The Science and Practice of Pharmacy, Other devices for generating 
aerosols employ compressed gases, usually hydrofiuoroearbons and chlorollijoroearbons, 
which are mixed with the medicament and any necessary exeipients in a pressurized 
container, these devices are likewise described in standard textbooks such as Sprowls and 

30 Remington, 
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The agents can be administered, e.g., by intravoious injectioii^ .iiitrama^cular. in|^tit>n ? 
.-subcutaneous .injection, intraperitoneal injection, topieaL sublingual, intraarticular (in the 
joints), intradermal, buccal ophtMbnie (including intraocular), intranasal j (including 
5 using a cannula), or by other routes, Tlie agents can be administered orally, e;g. s as a 
tablet or cachet containing a predetermined amount of the acti ve ingredient, gel, pellet, 
paste, syrup, bdlus, electuary, slurry, capsule, powder, grannies, as a solution or a 
suspension in an aqueous liquid or a non-aqueous liquid, as an 6il-in-water liquid 
emulsion or a water-in-oil liquid e:aiul$ion ? y i a a micellar formulation (see, e.g. WO 

10 97/13 682} via a liposomal formulation (see, e.g., BP 736299, WO 99/59550 and WO 
97/13500), via formulations described in WO 03/094886 or in some other fbtrm Orally 
afeinistered compositions can include binders, . lubricants, inert diluents, lubricating, 
surface active or dispersing agents, flavoring agents,.- and humeetaMs. Orally 
administered forTnulations such as tablets may optionally be coatod or scored and may be 

15 formulated so as to pro vide sustained, delayed or controlled release of the acti ve 

ingredient therein. The agents can also be administered transdenBaliy (i.e. via reservoir- 
type or matrix-type patches, miemneedles, thermal poralion, hypodermic needles, 
iontophoresis, eketroporation, ultrasoimd or other fenns of sonopboresis, jet injection, or 
a combination of any of the preceding methods (Prausnitz et ai 2004, Nature Reviews 

20 Drag Discovery 3: 1 15)). The agents can. be administered using high-velocity transdermal 
particle iryection tecbnic|ues using the hydrogel particle fbnrmlation described in U.S. 
200200613 36. Additional panicle formulations arc described in WO 00/45792, WO 
00/53 1 60, and WO 02/1. 9989. An example of a. transderm a! formulation containing 
plaster and the absorption promoter dim*tbylmoso.rbide can. be. found, in WO 89/04179* 

25 WO 96/1 1705 provides femiiiSatiohs suitable for transdermal administration The agents 
can be administered in the form a suppository or by other vaginal or rectal means. The 
agents can be administered in a transmembrane formulation as described in WO 
90/07923. The agents can be administered non-invasively via tire dehydrated particles 
described in U.S. 6,485,706, The ag^nt can be administered in an enteric-coated drug 

30 fonmdatkm as described in WO 02/4962 i , The agents can be administered intranasal y 
using the formulation described in UM. 5 ? 1 79,079, Formulations suitable for parenteral 
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injection are described In WO 00/62759, The agents can be admimsiered using the 
,<^^n'lbrmiilatii^:d^eribii^ m U. S. 20030206939 and WO 00/06108, The agents can 
be administered using the particulate formulations described in U;S V 20020034536, 

5 The agents, alone or in combination with other sui table components , can be administered 
by ppimoiiary iroiite -utilmiig several techniques Including but not limited to intratracheal 
instillation (delivery of solution too the lungs by syringe), intratracheal delivery of 
liposomes, insuilation (administradon of powder formulation by syringe or any other 
similar device into the lungs) and aerosol inhalation. Aerosols (e.g., jet or ultrasonic 

10 nebulizers j rnetered-dose inhalers (MDls), and dry-powder mhalers (DPIs)) can. also be 
used in intranasal applications. Aerosol formukifcttis are stable dispersions or 
suspensions o f soli d materi al an d liquid droplets in a gaseous medians and can be placed 
into pressurized acceptable propellants* .such as hydrofloroalkanes (HFAs, i.e. HFA-1 34a. 
and HFA~227> or a mixture thereof), dichlomdifluoromethane (or other ehloroOuoearbon 

15 propeJlants such as a mixture of Propel ! ants 11/12, and/or 1 14), propane, nitrogen, and 
the like. Pulmonary formulations may include permeation enhancers such as fatty acids, 
am! saccharides, chelating agents, enzyme inhibitors (e,g* ? protease inhibitors), adjuvants 
(e,g v , glycocholate, surfactin, span 85, and uafeniostat), preservatives (e,g», henzalfconium 
chloride or cMorobutanolJ, and ethane! (normally up to 5% but possibly up to 20%, by 

20 weight). Ethanol Js commonly included in aerosol compositions as it can improve the 
function of the meterin g val ve and in some cases also improve tfee : stability of the 
dispersion. Pulmonary itorniuiatious may also include surfactants which include but are 
hot limited to bile salts and those described in .B.S, 6*524,557 and references therein. The 
surfactants described in US. 6,524,557, e,g,, a fatty acid sail, a bile salt, a 

25 phospholipid, or alky! saccharide are advantageous in that some of them also reportedly 
enhance absorption of the compound in the forrauf alien. Also suitable: in the invention 
. are dry powder. femiulations comprising a therapeutieaMy effeetive amount of active 
conipo and blended with an appropriate carri er and adapted for use in eomeefen with a 
dry-powder inhaler. Absorption enhancers winch can be added to dry powder 

30 formulations of the present invention ineiade those described in ILS. 6,632,456, WO 
02/080884 describes new methods &r the surface modification of powders. Aerosol 
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■fetmulatkms may include LIS, 5^2303H U.S. 5,292,499, WO 0 ! 7/8694; WO 01/78696, 
U S. 2003019437, IX 20030 1 65436, and WO 96/40089 (which include vegetable oil). 
Sustained release formulations suitable for inhalation are described in. U ,S, 
20010036481 A!, 20030232019AI, aadtXS, 2004001 8243 A I as well as in WO 

5 01/13891; WO 02/067902, WO 03/072080, and WO 03/079885, Pulmonary 
formulation containing Biicropariicte are described in WO 03/01 5750, U.S. 
2003000801 3, and WO 00/001 76- Pnimanary stable glassy state 

po wder are described in U S, 2002014 1945 and U.S. 6,309,6.71 . Oilier aerosol 
fommlations are described In BP 1338272A1 WO 90/09781, II S, 5,348,730, VS 

10 6,436,367, WO 91/04011, and US. 6,294,153 and US, 6,290,987 describes a liposomal 
based form niati on that can be administered via aerosol or other means , Powder 
fomiulations for mhalation are described in LIS. 20030053960 and WO 01/60341 The 
agents can be : adininistered- intranasally as ' d escribed in U.S. 2001 0038824, 



15 Solutions of medicament in buffered saline and similar vehicles are commonly employed 
to generate an aerosol in a nebulizer. Simple: nebulizers operate on Bemoidli's principle 
and empl oy a stream of air or oxygen to generate the spray particles. More complex 
nebulizers employ ultrasound to create the spray particles. Both types are well known in 
the art and arc deseribed in standard textbooks of pharmacy such as Sprawls- American 

20 Pharmacy and Remington's The Soieuee and Practice of Pharmacy . Other devices tor 
generating aerosols employ compressed gases, usually hydrofluorocarboiis and 
chlorofiuorcK:arbOBS v which are mixed with the medicament and any necessary excipicnts 
in . a pressurked container,., these devices are likewise described in standard textbooks 
such as Sptxvwk and Remington, 

25 The agent can be fused to mimmioglobulxns or albumin, or incorporated into a liposome 
to improve faaif-3ife. The agent can also be conjugated to polyethylene glycol (PEG) 
chains. Methods for pegylation and additional ibnnnlations contmiting PEO-eonj agates 
0,€, PBG-based hydrogels, PEG modified liposomes) can be found in Harris and Chess, 
Nature Reviews Drug Discovery 2: 214-22 1 and the references therein. The agent can be 

30 adiBinistered via a nanococliieate or coehleate delivery vehicle (BioDeiivery Sciences 
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latematioaal). The agents can he delivered traasimicosaily (ie< across a mucosal surface 
: 's:ueh as the vagina^ eye or nose) using formulations such as that described in U,S, 
5,204,108. The agents can be formulated in microcapsules as described i n W G 3 8 /01 165* 
The agent can be administered intra-eraUy using the fomiidations described its U.S. 
5 20029655496,. WG 00/47203, and LIS. 6,495 J 24 The agent cm he delivered using 
nanoemuIsioB. tbrxnulations described in WO 01/9 1 72BA2- 

The agents cm be- a .free acid or base, or a pharmacologically acceptable salt thereof 
Solids can be dissolved or dispersed immediately prior to administration or earlier, In 
some circumstances the preparations inel ude a preservati ve to prevent the growth of 

10 microorganisms, The pharmaceutical forms suitable ii>r injection can include sterile 
aqueous or organic solutions or dispersions which include, e <g> ? water, m alcohol, an 
organic sol vent, an oil or other solvent or dispersant (e.g. , glycerol* propylene glycol 
polyethyleue glycol, and vegetable oils). The tonnuiations may contain aitioxidants, 
huffes, haeteriosiats* and solutes that render the fonmdaiion isotonic wife the blood of 

15 the intended recipient, and aqueous and non-aqueous sterile suspensions that can include 
suspending agents, solnhilizers, thickening agents* stabilizers* and preservatives. 
Pharmaceutiea! agents can be sterilized by filter sterilization or by other suitable means 

Suitable pharmaceutical compositions in accordance with the invention will generally 
include an amount of the active conipoimd(s) with an acceptable phannaceuticai diluent 
20 or excipient such as a sterile aqueous solution, to give a range of final concentrations, 
depending on the intended use. the techniques of preparation are genera! ly well known 
in the art, as exemplified by Remington's Pharmaceutical Sciences^ 18th Ed,, Mack 
Publishing Company, 1 995. 

Methods to increase chemical and/or physical stability of the agents the described herein 
25 are ibnnd in WO 00/04880* and WO 97/04796 and the references cited therein. 

Methods to increase bioavailability of the agents described herein are found in US. 
20030198619, WO 01/49268, WO 00/32172, and WO 02/0641 66, GlycyrrhMnMe can 
also be used as an absorption enhancer (see f e.g., EP397447). WO 03/004062 discusses 
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Utex eurapaeus I (UEAi) and UEAI mirnctics which may be n#ed to target the agents to 
fee Gl tract 



The compounds and phannaceutieal fomiulations described herein, may be contained m a 

5 kit The kit may include single or Tmsltiple doses of two or more agents, eaeh packaged 
or fomml&ted individually, or single Or multiple doses of two or more agents packaged or 
formulated in combination, Thus, one or more agents can he present in first container, 
and the kit can optionally incl ude one or more agon is in a second eoMainer, The 
container or containers are placed within a package,, and the package cm optionally 

10 include administration or dosage instruetioBS. A kit can include additional components 
seek as syringes or other means for administering the agents as well as diluents or other 
means for formulation. Thus, the kits cm comprise: a) a pharmaceutical composition 
comprising a compound described herein and a phannaoeutieally acceptable carrier, 
vehicle or diluent; and b} a container or packaging. The kits may optionally comprise 

15 instructions describing a method of using the pharmaceutical composition's in one or 
more of the methods described herein (e.g. preventing or treating one or more of the 
diseases and disorders described herein). The kit may optionally comprise £5 second 
pharmaceutical composition comprising one or more additional agents described herein 
for eotherapy use, a pharmaccotieally acceptable carrier, vehicle or diluent The 

20 pharmaceutical composition comprising the compound described herein and the second 
pharmaceutical composition contained in the kit may be optionally combined in the same 
pharmaceutical composition, 

A kit includes a container or packaging for containing the pharmaceutical compositions 
25 and may also include, divided containers such as a divided bottle or a divided foil packet. 
The cantainer can be, for example a paper or cardboard box, a glass or plastic bottle or 
jar, a rc-sealablebag (for example, to hold a ■'refill 51 of tabfetsTbr placement into a 
diffiirent container), or a blister pack with individual doses lor pressing out of the pack 
aceordtng to a therapeutic schedule. It is feasible that more than one container can be 
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used together in a single package to market a single dosage form. For example, tablets 
may be contained in a bottle which is in turn contained within a box. 

An examp l e of a kit i s a so-called blister pack. Bli ster packs are well kno wn in the 
S packaging IxKl-ustiy mid are being widely used for the jmckag^ uni t 

dosage forms (tablets, capsules, and the like). Blister pacfe generally consist of a sheet of 
relativ.ei>^ : stiflinatetia3 covered with a foil of a preferably transparent pl astic material 
During the packaging process^ recesses are foraied in the plastic ML The T^cessss have 
the size and shape of individual tablets or capsules to be packed or may have the size and 

10 shape to aoeonirnodaie multiple tablets and/or capsules to be packed. Jhe tablets or 
capsules are pl aced m the recesses accordingly and the sheet of relatively stiff material is 
sealed against the plastic foil at the face of the foil which is opposi te from the direction m 
which the recesses were formed. As a result the tablets or capsules are individually 
sealed or collectively sealed, as desired, in the recesses between the plastic foil and the 

iS sheet. Preferably the strength of the sheet is such that the tablets or capsules can be 

removed, from the blister pack by manually applying pressure on the recesses whereby an 
opening is formed in the sheet at the place of the recess. The tablet or capsule can then be 
removed via said opening, 

20 it maybe desirable to provide a written memory aid containing uifomiation 

Instructions Ibr the physician- pharmacist or subject regarding when the medication, k to 
be taken. A "daily dose'- can be a single tablet or capsule or several tablets or capsules to 
be taken on a given day. When the kit contains separate eonipositions, a daily, dose of one., 
or more compositions of the kit can consist of one tablet or capsule while a daily dose of 

25 another one or more compositions of the kit can consist of several tablets or capsules, A 
kit can take the form of a . dispenser designed to dispense the daily doses one at a time in 
the- order of their intended use. The dispenser can he equipped with a menaory-aid s so as 
to further facilitate compliance with the regimen, An example of such a memory-atd is a 
mechanical counter which indicates the nnniber of daily doses that have been dispensed. 

30 Another example, of such a memory-aid is afeatte^-po wared mi^-ehip .Memory coupled 
with a llqnid crystal readout, or audible reminder signal which, for example, reads out the 
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date thai the last daily dose has been takm arid/or reminds one when the next close is to 
be taken. 

A number of embodiments have been described Nevertheless, it will be understood that 
various modifi catioiis may be made without departing S obs the spirit, mid scope of the 
Invention, 
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L A compound having Formula A or a phaiiiiao^uticdly acceptable salt thereof 



Form ula A 
wherein: 

each of \% W, X* Z, L K, L r and M are indepeadently N or G: 
10 each of F?, P 2 > P3, ?4> P5 and P$ art? indepexidcTiily N or C; 
each of Qu Qz>.Q$i Qa> and Q$ are iiidependeiitly H or C; 

A and A' are iiidepejidejitly; hydroxy! or an optionally independent] v s^tituleu Ci to 
15 C3 affcoxy or A ami A' taken together are O, ^N(OH) or ^OCtb or A md A* together 
with to carbon to which they are attached farm a cyclic keial containing a total of 4 or 5 
carbon atoms which can be optionally independently substituted; 





5 



Indicates & double or single bond; 



696 



WO 2008/019357 PCT/US2007/075332 

R2 is halogen, hydroxy!, -NQ?, an optionally independently substituted C.l -CS alky), mi 
Qption^y ixtxi^miim^y si^mtui^ G1.-C5 alko&y* an optionally independently 
substituted C2-C5 alk^iy L an optionally independently substituted C2-CS. alkynU ~CN,. - 
C(G)QH S an optionally mdepeBdetiily substiint^d eyelopropyl, -G(0$N$hJ&2b f or- 
6 NR^sRsb w herein and R^b are independently H or CI -C3 alky! ; 

each of R^ JR^ ^nd R? 9 when bonded to C, is independently; I t a IMogeii, -NO2, ~CN, 
-C(0)OH ? hydroxyi, an optionaSly independtnitly substituted CI -C5 : : alky!.,, an optionally 
imiependently substituted C2-CS alkoilyi, an optionally independently substituted C2-C5 
afkynl, an optionally indepead^ntly substitiited C1~CS af koxy ~C(0)NE,R b , or -Mfyt^ 
10 wherein R ;i and Mb are independently H, an optiona&y independently substituted C1-C6 
alkyk or an optionally independently snbstituted G3-C6 oyeloalkyi; 

each of R^R^ R$ and R? 5 when bonded to M, is missing; 

eacli ofils, R$, Rn and Ris s when bonded to C ? is independently: H/a li^logern, 
-CN, -C(0)0] : i hydroxyi, an optionally independently snbstituted C1-C5 affcyl, an 
15 optionally independently substituted C2-C5 alkenyl, an optionally independently 
substituted C2-G5 aikynl> an optionally independently substituted CI -C 5 alkoxy 
C(0)KR S E|3, or -MR^R^ wherein and R*> are independently H, an optionally 
independently substitqted C1-C6 alky!^ or an optionally independently s^ibstHnted C3-C6 
eyeioalkyl; 

20 each of R^ R^ Rjq R n and- R \2, when bonded to N, is mining; 

when Q3 is C, R14 is selected from a halogen, -NG^ -CN, -e(0)OH» hydroxy!, an 
optionally independently substituted CI ~C5 aikyk aaqptioMlly independently sahstiinted 
C2-C5 aikenyl, an optionally independently substituted C2-C5 alkyhL mi optionally 
independently ^nfetituted '&1-G5 alkoxy ~C(G)NR ;i Rb v or -NR a R^ wherein R& and R b are 
25 independently H, an optionally independently snbsti tilted C1-C6 alky] , or an optionally 
Independently substituted C3-C6 eyeioalkyl; 

when Qs is R R14 Is missing; 
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when Q? is C; is seated from H 5 a halogen, -C-N, ~C(0)OB, hydroxy*, an 
optionally ihd^ndcatiy stibstituted C1-C5 alkyi, an optionally mdcpendentiy substituted 
C2-C5- alMnyl, an optionally independently substituted C2-G5 atkynl, an optionally 
independently substituted CI -C5 alko&y, -C(0)N R^E^ or -NR^R^ wherein E a and R h are 
3 independently H, optionally - independently s ubstituted € I -G6 alkyi, or an optional !y 
independently substituted C3 -C6 : cyeloalkyl; 

when Q2 is N, R* ^ is missing; 

when Qi is C, Rb is selected from H, a halogen, ~CN, -C(Q)QH, hydroxy t an 

optionally independently substituted C1-C5 alkyL an optionally .incfepaidmtly substituted 
10 G2-C5 alkenyl, an optionally independently substituted C2-C5 alkynl, an optionally 

Independently substituted CI -C5 aIkox>v<XO)NR a % or -iSIR^R^ wherein R a and % are 
independently H, optionally independently substituted CI -OS alkyl or an optionally 
independently Substituted G3-C6 oyeloalkyl; 

whm. Qi is N s R 1 5 is mi ssing; 

IS wfen Q 4 is C, Ro is selected from IL a halogen, -NO?, -CM, -G(.Q)QB a hydroxy], an. 

optionally Independently substituted C1-C5 alkyi, an optionally independently substituted 
C2~C5 aikenyl, an optionally independently substituted C2-G5 alkynl an optionally 
independaidy substituted CUCS alkoxy -0(0)^1^1^, or -NR^R^ wherein R a and % are 
independently H 3 optionally independMtiy substituted. CUC6 a!ky!> or an optionally 

20 independently substituted C3-C6 eycloaikyl; 

when Q4 is N ? Ro is missing; 

when Qj is C, Rn is selected from H ? a halogen, -NQ 2 , ~CN, -C(O)0H 5 hydroxy!, an 
optionally independently substituted C I -CS alkyl, an optionally independently substituted 
C2-CS aikenyl, arr optionally independently substituted G2~C5 alfcynl, an optionally 
25 independently substituted CI »C5 alkoxy -C(G)NR a R^. or -NR^, wherein and are 
independently B 3 optionally independently substituted alkyh or an optionally 

independently substituted G3-C6 eyeloalkyl; 
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and 

when Q3 is N 5 R\j & missing, 

with Che &>! j owing pro vises : 

5 when: V, W, X, %Z y J, K and I, are C; M is N; P b P 2 , P 5> P 4? P 5 and p ft are C; Q b Q 2y 
Ok and Qs are C; R2 is methyl; and A and A' taken together are O, R l5 is not C(G)N:f:fe 
and R|^> is not Ck 

when: V, W, X V, Z, J s K and L are C; M is N; Pi, P% P h ?4, Ps and P 6 are C: Qu Q 2? 
Q^-aiid Qs are C; is methyl; and A and A 5 taken togetter are -O, R$, R$, '"Rj.o, Rn? and 
10 R12 axe not all H and Rj 3 and R37 are not both methyl; and 

when: V, W 5 X, Y s Z, J,.K and L are C: M Is N;.Pj, P 2 , P 3 , E* ?s aadP« are C; Qj, Q h 
Q 4s and Q< are C; % is rnethyl; and A and A* taken together are ™£>, K% Rn? Rj* ? 
Rb> Ru> Rb* Ri6? ^7 are not all fL 

.2* The compound of claim 1 wherein tsach of V s W, X, Y ? E'. s i , K mid L are G and M 
m is R 

3 , The compound of claim I wherein: a) one, nam* one or two of V A W, X ; Y, Z, J. ? 
L are N and the rest are C; and h) M is N or C> 

20 4, The compound of claim 3 wherein; a) two of V, W, X 5 Y\ 7^ j, K s L are N and the 
rest are C; and b j Mis N or C 

. 5, llie compound of claim 3 wherein: a) one of V, W , X ? Y, Z, J ? K> L are N and the 
rest are C; and h) M is N or CI 

25 

6. The compound of cl aim 3 wherein: a) V, W, X, Y^.Z, A K ? L are C; and b) M is N 
or C 
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7, The compound of claim 3 wherein: a) *W, X 3 Y, Z, J. ? K ? L are C; t>) M is N or C; 
and c) ¥ Is N. 

5 8, The compound of claim 3 wherein: a) V, W, Y, Z ? J, KL, L are G; b) M is N or C; 
and c) X is N, 

9 The compound of any of claims 1-8 wherein: npm\ one or two of Pi, Pa* ?4, Ps 
and P^ are indqiend^ntly N and the rest are C. 

10 

10; Phe compound of claim 9 wherein two of P^ . P^'Ps, FVPs -and P ?J .are.N and the 
rest are €. 

1L The conipoinid of claim 9 wherein one of P ^ P& P*, P 5 and P§ is N 'and the rest 
IS are C. 

1 2, the compound of cl aim 9 wherein P f , l\ . P 5 and P 6 are C, 

1 3 . The compound of any of claims I - 1 2 wherein M is K 
14 Ilia compound of my of claims 1 ~ 1 2 wherein M irC, 

15. The compound of any of Maims 1 14 wherei n Q 4 is N and Q i s Q 3 and Q 5 are 

a 

25 

16. The compound of any of claims 1 - 14 wherein Qyis N and Q2, Q3 and Q 4 are 

a 

17. The oompoimd of any of claims 1 —14 wherein Qj is N and Q 2> Q3, Q 4 and Q§ are 
30 a 
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18 , The compound of any of claims I - 14 wherein Q4 and % are N ami Qa, Q$ and 
Q 5 are C, 

19, llie -compomid of any of claims 1 - 14 wherein Q4 and Q$ .are N and Q 2 , Q f and 
5 QsaroCl 

2 0. The com po und of any of claim s 1 - 1 4 where! n : Q 4 and Q : > are N and Qv 5 Q 3 and 
Q* arc C 

10 21 , 1 he compound of any of claims 1 — 14 wherein Q 4 and Q 5 are ISf and Q 2> Q5 and 
Qj are G> 

22, Tlie coffipomid of any of claims 1 - 1.4 wherein Q A Q;^ and Q j are M and Q5 and 
Q 2 are C. 

i§ 

23, The compound of any of claims 1 - 14 wherein % y Q 4 , Q2. and Qi are G, 

24, The compo und of any of claims 1 — 1 4 w herein only one of Q 5 ? Q4, Q 5> and Qi 
is H, 

20 

25, The compound of any of claims 1 - 14 wherein only two of Qs ? Q$ y Q? 5 Q 2 and Q\ 
are N. 

26c The compound of any of claims i - 1 4 wherein only three of Q 5? Q 45 Q*< Qz and 
25 Q i arc N. 

27; lite compound of claim 1 having the Formula A«l 
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Hr4 



A 



R4 A 4-4 I 

1 f \ Kit 




— 4 — ^2 



Formula A4 



28, The compound of daim 1 having Pommla A-2 




5 Formula A-2 



29, The compound of elairo I having Formiil a A-3 
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Formula A-3 



30, The compound of claim i having Formula A-4 




Formula A-4 




31, The compound of claim- I having Form a!a A~5 
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Formula A-5 



32. ITiecompomicl of claim 1 having -Formula A-6 




H 

Formula A-6 



33; The mmpmxM of claim I "having Formula A- 
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Formula A~? 



34. Tim compoutkf of any of any of cl aims 1-33 wherein A and A* are hydroxy!. 

5 

35 , The compoimd of my ofelaixm 1 -33 wherem A and A* arc? CI to €3 alkoxy. 

3(1 The compound of any of claims 1-33 wherein A and A " taken together with the 
carbon to wEidi they are attached form a cyclic- k&tal co.ntainmg a total of 4 or 5 carbon 
10 atoms which can be optionally singly or '-multiply substituted with a methyl group, 

3.7. Tim compound of claim 36 wherein wherein A and A* taken togeth er with the 
carbon to which they are attached form a eyelie ket&l containing a total of 4 carbon atonic 
vyfikh can be optionally singly or multiply substituted with a methyl group, 

15 

38. The compound of any of claims 1*33 wherein A and A ' taken together are 
-N(OH); 

39; The eotnponnd of any of claims 1 -3 3 wherein A and A' taken together are 
20 -NQCH3; 
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40, The compound of any of claims 1-33 wherein A and A " taken together are — G, 

■41, The compound of any of eJ aims 1>33 wherein is selected from: hvdroxvi 
optionally mdepeiKkotly substituted CI ~C3 &lkyf an optionally iBdepeudently halogeii 
substituted eydopropyf an opticmally independently halogen substituted ethoxy and at* 
optionally independently halogen substituted inathoxy. 

42; The compound of a*iy of claims 1-41 wherein Rg is an optionally independently 
halogen substituted €I~C3 aiky! or cyclopropyl 

43, The compound of any of claims I -42 wherein is methyl 

44, the compound of any of claims i-41 wh^rem E/> & a C1-G3 alkyl or cyclopropyl 

45, The compound of any of claims t-44 wherein one or two of ,R te 'R n and 
Ria are halogen ami the rest are FL 

46, The compound of any of dmtm 1-44 wherein one or two of R Sv R ICS R? * <ind 
Rn are Ci or F and the rest are H. 

47, The compo und of any of claims 1-46 wherein R m is halogen. 

48, The compound of any of claims 1-4? wherein one of R^ md R^k halogen md 
the other is H. 

■49" The compound of any of claims: 1-47 wherein R H > is €1 or F and Rg, R if and 
Rl2 ^re H, 

50; The compound of any of claims 1-47 wherein R^ is CI. or 1% R 8 is Gl or F; and R% 
R.u and Ri2 are I f 

5 3k The compound of any of clai ms 1- 50 wherein R 4 and R? are I f 
52, lite compound of any of claims 1-51 wherein R* is Ft 
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53, The compound of any of claims 1-52 wherein R 5 is selected fern; elhoxy; 
metik>sy, ethyh methyl, halogen and B< 



54 ThQ compound of claim S3 wherein R 5 is selected from: mefhoxjy ethyl, methyl 
and Hi 

55. The compound of claim 53 wherein R* is selected- from: methoxy and methyl and 

56; The conipouiid of claim 53 wherein R 5 m melhoxy 
57; The compo tind of claim 53 wherein R 5 is methyl 

58, Tim compound of dairn 53 wherein R$ is B, 

59, The compound of any of claims 1 -58 wherein R\a is halogen or an optionally 
independently substituted metiioxy and. both R B and Rn are fi 

60. The compound of claim 59 wherein Ru is CI, 

61 , The compound of claim 59 wherein Rh ^ E 

62. The ■ -compound of claim 59 wherein R i4 ~OCi k 

63 . Jim compound of any of claims ! ~S2. wherein any unspecified substituerit i s 
selected Imm: halogen, optionally independently halogen substituted C 3 -C3 alkyt 
optiDnally indepciidently substituted Gt«€3 afkoxy, hydroxy, eyano, niiro and amino. 

64, The compound of any of .claims-. 1 -63 wherein any unspecified suhstiiuent is 
selected from: halogen, hydroxy, and CI-C3 alkyl 

65. The compound of any of claims 1 and 27-33 wherein A and A 5 are independenlly: 
hydroxy! or a €1 to C3 alkoxy or A and A* taken together are -CX ^N(Qil) or 

or A and A 5 together with the carbon to which they are attached ibrm a cyclic keta) 
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containing a total of 4 or 5 carbon atoms which can be optionally independently 
substituted with methyl 



66. The compound of any of claims I and 27-33 wherein R 2 is halogen, hydroxy 1, ~ 
N0 2? a CUCS alkyl aCI>€5 aifcox> V a C2-C5 alkenyl aC2~C5 alkyni, -CR ~C(O)0H, a 
eyclopropyl -<3(0)HR^lW, or -NR^Rb* wherein R 2a and R 2 b are independently H or CI - 
€3 aikyi.; 

67 . The compound of any of claims 1 and 27-33 wherein each of % R. 5 ,. R^ and R 7 , 
wkm bonded to C ? is mdopeiidcntly: H, a halogen, -NO?, ~GN, -C(0)GH ? hydroxy!, a CI - 
C5 alkyl, &C2*C5 stayl s aC2-G5 alkynL a CI-G5 alkoxy, -C(Q)Niyi^ or -ISiR u R fc , 
wherein R a and are independently H, a 01 -€6 alkyl or a cyeloalkyl; 

68. The compound of aiiy of claims 1 and 27-33 wherein each of R&, Ry,R^ E n and 
BLijs when bonded to G, is independently; Hj a halogen, -H€h, *CN, -C(Q}OH> hydroxy! 
a C1-C5 alky! a C2-CS alkenyl a C2~C5 alkyrf> a CUCS aikoxy; -C(0)NR*R b: or , 
NSyX& wherein R^ and are indepenfeitly M, a C1-C6 alkyl, or a C3-C6 cydoaifcyi; 

69. The compound of any of claims I and 27-33 wherehiR^ is selected fom fi, a 
halogen, -NO- -CN, ^C(0)OH 5 hydroxy!, a €1435 alky], a C2-CS alkenyl a C2-C5 
alkynl, -C1-C5 alkoxy* ■■<^0}NS^i> ;; ,ot -NRA* wherein R« and R^ are independently H, a 
€1436 alkyl,. or a 03-06 cycloalkyL 

70. The eoinpound of of any of daims 1 and 27-33 wherem Rj a Is selected from H, a 
halogen -NC% -CM, -C(Q)OH 5 hydroxy!, a CUCS alkyl a C2-C5 alkonyi, & C2-CS 
alkynl, a Cl-CS alkoxy, 4"(Q}MRJ^ or -NR^R^ wherein R a and R h are independently H, 
a €14:6 alkyl or a €3436 eydoatkyl 

7 L The compound of any of clai ms 1 and 27-33 wherein is selected from H, a 
haldgen.-NOa., ^N^C.(0)OH, hydroxy^ a €1.425 atkyh a C2-CS alkenyl a€2435 
alkynf a €1435 alkoxy, -C(Q}NR- i R b< or -NR^R^ wherein R& and R b are independently H, 
a Gl 436 alkyl, or a C3-C6 eyclaaSkyl. 
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72* The compound of any of claims I and 27-33 wherein Ei 3 is selected from I I a 
"halogen* -N0 2j -ON, ~e(0)QH ? hydroxy h a C1-C5 alkyl, aC2-C5 dkenyl a C2-C5 
-aifcynl, a C1-C5 alkox>y -G(0)NR a lt^ or -NR^ xvhi$mmR*md R b areind#ondcniiy H, 
a C1~C6 alkyl, or a C3-C6 eyeloalkyt 

73 , Th e compound of any of claims 1 and 27-33 wherein R 1? 13 sheeted fern M, a 
halogen ~CN, -C(0)OH 5 hydroxy], a CUCS aikyi .a C2-C5 aikmyl a G2-C5 
aikyiii, a Cl-CS .-aIfco^:-(^p)S5E^--ar ^R a i^ wherein and % are independsoM* 11 
a Cl~m alky!, or a C3-C6 cycloalkyl 

74. The compound of any of claims 1-33 wherein R2 is methyl; R 9 and : &u are H; R&is 
G! or F ? Eg is li ^ui R u is CI H or f ; R 4 , R 6 and R ? are H; R 5 is methoxy, methyl or H; A 
and AT together are -O; R i4 is 1 1; R l6 is CI, F, or roelhoxy 

75. The compptmd of any of daiais. 1-5.3 wherein is .tnethyi; R 9 rni&R n are H; 'Rip is 
CI or K R§ is Ilaixf R J2 is Gi, B or F;,R 4> R^ and R 7 are H; R $ k methoxy, methyl or H; A 
and A* together are -O or an optionally mc%! substituted cyclic ketal; R H is I ! ; R^isCi 
K ormethoxy* 

76. A phann&eeutkal composition comprising the compound or phannaceuticaily 
acceptable sail of any of el aims I -75 and a pharmacoutically acceptahl © carrier 

77. A method for treating pain comprising administering the pharmae^utfcal 
composition of claim 76 to a patioot in need thereof 

73, lire method of claim 77 wherein the pain is acnte, 

79, The method of claim 77 wherein the pain is chronic. 

80, The method of claim 77 wherein the pain is neurogeaie pain, 

8 1 , The method of claim 80 wherein the neurogenic pain is migraine. 
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82 . The method of claim 77 wherein the pain h caused by mfiamra&tion, 

83 . The method of claim 82 wherein the mflasTimaiipn is sel ected from: arthritis, 
oMeoi^hritis, spondylitis and rheumatoid arthritic 

84. T he method of claim 82 wherein the mfl mnmation is sel ected from Crohn 's 
disease and irritable bowel syndrome, 

85, The method of claim 77 wherein the pain is neuropathic pain. 

86. A method fertte^ 

composition of claim 76 to a patient in need thereof 

87, A method for treating an eating disorder comprising administering the 
.ph^naeeniieal composition of claim 76 to a patient in need thereof: 

88, The method of claim 87 wherein Che patient is suffering from &iarexia, 

89. The method of claim 87 wherein the patient is suffering from hnlimia. 

SKI A method for treating obesity comprising administering the pharniaceutieal 
composition of claim 76 io a patient m need thereof 

91. A method for reducing food intake comprising admitii stering the pi wmaceuli cai 
composition of claim 76 to a patient in need thereof 

92. A method ibr reducing intraocular pressnre comprising administering the 
pharm aeeutieal composition of claim 76 to a patient in need thereof 

93. The method of claim 92 wherein the patient is. suffering from glaucoma, 

94. A method for treating a cardiovascniar disorder comprising adminfetcring the 
phamiaceutical composition of claim 76 to a patient in need thereof 
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95, A method for treating depression comprising administering the phannaceoiieal 
composition of claim 76 to a patient in need thereof 

95, A method for treating an inflammatory disorder comprising administermg the 
pMsinaeentioal composition of claim 76 to a patient in need thereof 

5 97. The method of claim 96 wherein the inflammatory disorder is? sel ected iwnr, 
allergy respiratory inflimmmtioii, inflammation of the skin and gastrointrntiml 
krfl animation. 

98 . The method of claim 97 wherein the respiratory mf! ammatian is asthma, 

99, The method of claim 97 wherein the gastrointestioai iniiammation is Crohn's 
10 disease. 

100, The m ethod of cl aim 97 wherein the g^trointe^tina! mi ammation is 
inflammatory bowel disease. 

101. A method of treating pain, an eating di sorder, depression an Inflammatory 
disorder, a cardlovaserdar disorder, elevated iniraoealar pressure or anxiety comprising 

15 administering a compound having Formula A or a pharmaceu tieail y acceptable salt 
thereof 
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4 / v> *, 



•1 



Formula A 
5 wherein: 

each of V ? W } X 5 Y, Z, JV K, L ? and M are iadependeMl y N or C; 

each of Pi , pj ? Ps, Ps Md P* are ind^endently N or C; 

10 each of Q u Qs, Q 3? Q 4> and Q s are independently N or C ; 

A m& A* ar© independently: hydroxy! or m optionally iiixiepeBdeMly sabstiteted G ! to 
C3 alkoxyor A and A * taken together are <\ ^N(OH) or -NOCH 3 -or A and A r together 
with the emmn to which they are attached form a cyclic fetal eontaining a. total of 4 or 5 
15 carbon atoms? which can be optionally mdepeiidently substituted; 

M 

* \ 

1 * indicates a double or single bond; 

R2 is H, halogen, hydroxy!, -NQ? ? an optionally indepmdenlly siibstituit^d Cl-CS .alkyl, 
an optionally imlependaitly substituted C I -C5 alkoxy, m optionalty independently 
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subMimted aikenyl, an optionally independently substituted C2-C5 alkyrf, -CN, - 

C(Q)OH ? an optionally indepmdexitly substituted oyclopnspyl, -G(0)NR^R 2 b N or - 
NR&Rafc v&erein R 2a and are independently H or C!>C3 aikyf; 

each of R 4? R$ ? %and when bonded to C ? is independently: H ? a h:alogen v ~NO;> 5 -CN, 
~e(0)OH. hydmmyL an optionally independently substituted ChCS alkyl m optionally 
independently substituted C2-C5 alkeny!, an optionally .independently substituted C2-C5 
aikynl, an optionally independ ently substituted CI -C5 alkoxy -C(C))Nll a R^, or -NRaR^, 
wherein R a and Ky are independently H, tin optionally independently substituted €l»C6 
aikyk or an optionally independently substituted €3~C6 eyelealfcyi; 

each of R 4? R 5? R$ and R?, when bonded to Is missing; 

eaeb of Rio* Rn and R^., when bonded to C, is independently: . H, a halogen, -NO>>, 

~CN, -e(0)Oi:L hydroxy!, an optionally independently substituted CI-G5 alkyl, an 
optionally independently substituted C2-C5 aikenyi ? an optionally independently 
substituted 02-C5 alkyiii, an optionally independently substituted C1-C5 alkoxy - 
CXO)M:RaR^ or -NR^R^ wherein R. a and R b are independently H, an optionally 
independently substituted CI -€«■ alkyl, or an optionally independently substituted C3-C6 
eyeioalkyl; 

each of R$, Rja Rn and when. ."bonded to is missing; 

when Q 5 is G >; Rj4 is selected from H, a halogen, -HQ 2y ~CN, -0(0)011, hydroxy! , an 
optionally independently substituted C1-C5 alky!, an optionally independently substituted 
C2-C5 alkenyl, an optionally independratly substituted €2-05 alkynl an optionally 
independently substituted C UCS alkoxy ^C(0)MR,R k or -NR,R*> ? wherein R, and 1% are 
independently ] L an optionally independently substituted G! -C& alkyl, or an optionally 
independently substituted G3-C6 eyeioalkyl; 

when Qs is N, Rh is missing; 
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when Q-? is C ? R*$ is selected from H ? a halogen, *NQ& -CN.; ~C(0)OH, hydroxy!, an 
opiionaily independently substituted Gl-CS alfcvt an optionally mdependently substituted 
G2-05 alkenyi, m optionally independently substituted C2-C5 slkyftl, an optionally 
mdepeadeiitly substituted C1-C5 alkoxy, ~C(0)NR a R& or *NR # R b? vvhcrefe R s and R b are 
5 kidependmliy H, optionally independently sabstittitcd C I -OS afkyk m m optionally 
independently substituted C3-C6 eycio&lkyl; 

when % w R^is missing; 

whonQj is Q Ri> is selected from I I a halogen, -NOi^CN, -C£0)QH,- : hydroxy *m 
optionally independently substituted Ci €5 dky% m optionally independently substituted 
10 C2-CS alkenyk m optionally independently substituted C2-C5 alkyni, an optionally 

independently substituted C I -C5 alkoxy, -C(C))Nl^R l% or ~NR a R fe wherein R;, and K h are 
indep0xxiontly H, optionally ind^ alkyl* or an optionally 

independently substituted cyeloalkyl; 

when Qi fe N, R j5 is missing; 

15 when Q 4 is CX Rjs is selected from |:f , a halogen, ~NCb> -ON, -C(0')OH, hydroxy!, an 

optional C1>C5 alkyi, an optionally independantiy substteted 

G2-C5 a&enyi v an optionally independently Substituted C2~CS alkyni, m optionally 
independently substituted alkox^ -C(Q}NR,R b> or -Mi 3 R*>, wherdn and R b ate 

independently H> optionally independently snbstiiuted CI -C6 alkyt or an optionally 

20 independently substituted C3-C6 cycloalkyl; 

when Q4 is N ? R 13 is missing; 

when Q 3 m C, Rn m selected fom H, a halogen, -C(Q)OH, hydroxy!., m 

optionally independently substituted C1-C5 alkyl, an optionally independently substituted 
G2-C.5 alkenyi an optionally independently substituted. C2-C5 alkynl, an optionally 
25 independently substituted C1-G5 aikoxy -C(0)MR^R b> or -NR*Rfe, wherein R* and % are 
independently 1 L optionally independently substituted C1-C6 alkyl 5 or m optionally 
independently substituted C3-C6 eyeloalkyl; 
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and 

When Qvis N, is missing, 

1 .02. The method of claim 101 wherein each of V, W y X, Y, Z, J, K and L ate C and M 
§ is "M 

1 03, lie method of claim 1 01 wherein; a) one, none, one or two of V ', W> X s Y\ /Z, J, 
K> L ar&N mid the rest are C; and b) M is N or C. 

10 I §4, The method o f d ates 1 03 /wherein : a) two of V \ W, X ' Y, Z, J, K 5 L are N and the 
rest.are.C; and h) M is N or <X 

105. The method of claim 1 03 wherein; a) one of V, W, X, Y V Z, J, L are N and the 
re$i are C; and b) M is N or C, 

15 

1 06. The me« of claim 1 03 wherein: a.) V, W, X, Y„ Z, I 5 L are C; and b) M is N 
or a 

1 07 The method of claim 1 03 wherein: a) W, X, Y, 2, J, K, L are C; b) M is N or G; 

20 and e) V \$. H. 

108. The method of claim 103 wherein: a)V, W ? Y, Z ? J, K, i, are C; b) M is M or C; 
and c) X is N. 

25 109 lire method of any of claims 101-108 wherein: none, one or two of Pi, 1%, 
V:$.m& Ps are independently N and the rest are C, 

1 10, The method of claim ! 09 wherein two of 'Pj, P 2; Pj ? F 4? P$ and P$. are N and the 
rest, are C; 

30 
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1 1 L The method of claim 109 wherein one of ? h P 2 « i% % and P 6 is N and the rest 
are C 

! 12, The method of claim 1 09 wherein Pj 5 P 2r P3, P^Ps and P^ are C. 

5 

1 1 3, Ilia method of My of claims 101 - 1 12 wherein M is N. 

114, The method of any of claims 1 01 - 1 1 2 wherein M is C . 

10 11 5, The method of ray of claims 1 01 - 1 14 wherein Q A is N and Q u Q 2 > Q3 and Q$ 
are C 

116, The. method, of any # F claims 101 - 1 14 wherein Qs is H and Qu Q2, Q3 an&Q 4 
are CI 

117. The method of any of claims 101 - 1 14 whemn Q* is N and Q 2 , % Q 4 and Q 5 
are C, 

I T S. The method of any of eiaims 101 - 1 14 wherein Q 4 am! Q; are H and Q 3 and 
HQ Q 5 are C. 

1 19. The method of any of claims 101-11 4 wherein Q4 and Q 3 are N and Qa ? Q \ and 
Qs are C. 

25 120, T he method of any of claims 101 - 114 wherein Q 4 mid Q 2 are N and Qu Q:> and 
Q$ fireC 

121 . The method of my of e^ima 101 - 114 wherein Q 4 m& % am H and % r Q 3 and 
Qi are C , 

30 
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122, The method of any of claims 101 1 14 wherein Q4 Q x and Qi are N and Q5 mid 
Q2 are CL 

123, The method of aiy of claims 101 -114 wherein Q$, QuQ: h Qxmd Qj are CL 

5 

124, The method of My of c l ai ms 101 - 1 14 wherein one of Ck Q4, Qs, Q? and Q i is 



325. The method of my afcUims 101 — 1 14 wherein two of Q 5v Q% % V Q 2 . and Q< are 

m N; 

1 26, lite method of any of claims 101 1. 14 wherein three of Qs, Q3, Q2 and Qi 
are N. 

15 127. The iseifiod of claim 1 O S wherein the compound has Formula A- 1 




Formula Arl 

128, The method o f claim 10 ! wh erein the compound has Formula A~2 
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1 29. The method of claim 1 0 1 wherein the compound has Fotniuf a A -3 




Formula A-3 



1 30, T&e- method of claim 10 1 wherein thv compound has Fonnul a A-4 
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^14 




Formula A-4 

331* The method of claim 101 wherein die compound has Formula A*S 




5 Formula A~5 

132; method of claim 101 wherein the compound has Porniula A-6 
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Formula A~6 

1 33, The me*0d of claim 101 wherein the compound has .Formula A-7 



Bi4 




5 Fonnub A~7 

1 34, The matfeoil of any of any erf claims 10 ! -133 wherein. A and A* are hydroxy! 
135 . The method of any of claims 1 0 1-133 wherein A and A' are C 1 to C3 alkoxy. 
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1 36, The method of any of claims 101 - 1 3 3 wherein A and A ? taken to gether wi th the 
carbon to which they are attache! form a cyclic keta! containing a. total of 4 or 5. carbon 
atoms which casr be optionally singly or multiply substituted with a methyl gjtmp; 

5 137, The method of claim 1 36 wherein A and A* taken together with the carbon to 
which they are attached form a cyclic keta! containing a total of 4 carbon atoms which 
can foe optionally singly or multiply substituted with a methyl group, 

1 3 8 . The method of any of claims 101- 133 wherein A and A * taken together are 
10 -N(OH); 

139. The method of any of claims 101-133 wherein A and A* takeo together are 



15 140, The method of any of claims 101-133 wherein A and /V taken fogefcer are -0. 

141 , The methM of any of claims 101-133 wherein R 2 is selected from: H, hydroxy^ 
optionally independently substituted CIO alkyl, an optionally independently halogen 
substituted c^lopropyl* an optionally independently halogen substituted ethoxy and an 

20 optionally independently halogen substituted, meihoxy. 

142. The method of any of claims 101*141 wherein Jh is H y an optionally 
independently halogen substituted C I ~C3 alky! or cyelopropyL 

143 . The method of any of claims 101-142 wherein R 2 is H, 

1 44, The method of any of olai m s 1 01 - 141 wherein R;> is i% a C 1 -C 3 alky I or 
eyeiopropyl 

145, The method of any of claims; 1 01 -144 wherein one. or two of R$> -R^, R^o, R* t and 
R\% are halogen and the rest are I L 
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146* The method of any of -claims; 1 01-144 wherein one or two of R-&..R$> Rjo, 'Rn ami 
Rji are CI or F aBd the rest are 11 

147, The method of any of claims 101 446 wherein Rjo is halogen, 

148, The method of any of claims 101-147 wherein one of 11$ and Ri : ? i s halogen and 
5 the other is IT 

149, The method of any of claims 101-147 wherein Riois Gl or F m& R% ; 11% En and 
R\z are IT 

150, The. method of my of claims 101-147 wherein "Rto -CI or F ; R* Is CI or F: and 
R& R n and R<? te ll. 

10 151, The method of any of claims 1 01 - 1 SO wherein -RU and are H . 

152 . The method of any of claims 10.144 1 wherein R$ is Ft 

i S3- The method of any of clai ms 101 - 1 52 wherein R$ is selected: .from: eltoxy, 
ineihoxy ethyl, methyl halogen and H: 

154, The method of claim 1 53 wherein Rs is selected from: inethoxy ethy l methyl and 
15 FL 

155: The method of claim 1 53 wherein R$ is selected from: meih.oxy and methyl and 

1 56, The method of claim 1 53 wherein R$ i$ meihoxy. 

137, The method of claim 153 wherein R 5 is methyl 

20 158, The method of claim 1 53 wherein K$ is IT 

1 59, The method of any of claims 1 0.1 - 1. 58 wherein R i4 is . halogen or ao optionally 
independently substituted meihoxy andhoth Ru and Rn are H. 
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1 63 . The method of claim ! 59 wherein R| 4 k R 

1 62 . The method of claim 159 wherein Rj 4 k 

163 . The method of any of claims 1 01 >1 62 wherein any unspecified suhsiitueitf is 
5 selected imm: halogen, optionally .independently halogen -substituted € i-O alkyt 

optionally independently substituted C1-C3 aikoxy, hydroxy, ey&no, nitro and amino, 

164. Ilie method of any of claims i 01 -1 63 wherein any unspecified substituent is 
selected from: halogen, hydroxy, and C1~C3 alkyL 

165. The method of claim 101 wherein A and A* are independently:, hydroxy! or a CI 
10 to C3 alkoxy or A and A' taken together are O, ^M(QH) or or A and A- 

together with the carbon to which ihey are attached form a. cyciie ketal containing a total 
of 4 or 5 carbon atoms which can be optionally independently substituted with methyl. 

166. The method of claim 101 wherein R 5 is halogen, hydroxyh -NO;?, a CI -05 alkyL a 
15 C1~C5 alkoxy a C2-C3 alkenyi a C2^€3 alkynh -CK >-C(0)01La cydopropyL ~ 

€(0)NRs a ]l2b ? or -NR? ;5l R:2b ? wherein R^ and Rah arc independently H or C1-C3 aikyl; 

167. the method of claim 101 wherein eaeh of R 47 R5* K$ and R?, when bonded to C, is 
independently: I i a halogen, -NQ 2 , -CM, -G(0)OH ;> hydro^yl, a €1*05 aikyl aC2~C5 
aikenyl, a 02-05 alkynl, a Cl-CS alkoxy, -C(0)NRaRh, or -MSl^, wherein R^ and R& are 

20 independently 11 a CI ~C6 alkyl, or a C3-C6 cyeioatkyl; 

1.68, The method of claim 101 wherein each of R 9 , Rx& R n and il m when bonded 
to £, m mdopm&mtly: H> a halogen, ~NG 2 , «€N,.-.C(0)OH> hydroxy!., a CI -C5 aikyl > a 
C2-C5 alkenyl, a C2-C5 a&yiiL 4 C1-C5 alkoxy, -C(0)NR^ K or -NR,Rh, wherein R* 
25 and R b are mdependentiy H, a CI ~C6 alkyi... or a C3-C6 cyeioalkyl; 
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169, The method of claim 101 wherein R^ is selected from H, a .halbgeiv~NO& -C'lSf, - 
C(0)QI : r v hydroxy! v a €1~C5 alkyl, a G2-C5 alkenyl, a afkynk CI-C5 alknxy, - 
GC€))NRsRb. or -NR^R^ wherein R* and R*> are independently H a a alkyt or a C3.~ 
C6 eyclo&Ikyi 

5 

170. The method of claim 101 wfcereii! 'Kts is selected from H ? a halogen, ^N0 2 ., ~CB, - 
C(0)QH ? hydroxy!, a C1-C5 alkyk a C2-C5 alkenyk a C2-C5 aikyxd, a CI-C3 alkoxy, - 
G(0)NR*R^ or -NI^Rh, wherein and Rb are independently H, a C1~0§ alkyl, or a C3* 

05 cycloalkyl 

10 

1.71, The method of claim 1 01 wherein R$$ is selected from I t a halogen, -NCX -GN, - 
C(0)OR hydroxy!, a CI ~CS alkyL a C2-C5 alkenyl, a C2-C5 alk>ml ? a C 1 ~G.S alkoxy; - 
G(0)NR 3 Rb, or -NR ; *R^ wherein R 3 and R|> are independently H, a CI -Co alkyl, or a C3- 
C6 eydoalkyt 

15 

172. The method of claim 101 wherein is selected from H, a halogen, -NQs, *CN, - 
C(O)0E, hydroxy!, a C1-C5 alkyl a G&CS alkenyl a C2-C3 alkyriL a ..Cl-CS alkoxy - 
G(Q)NR*R^ or -NR a R^ s wherein R< and R^ are independently B, a C1-C6 alkyk or a C3- 
C6 cycloalkyt 

20 

173.. The method of claim 101 wherein is selected from H 5 a halogen, -CM, - 

C(0)OH y hydroxyL a Gl-C5 alkyl, a G2-CS aJkenyk a C2-C5 alkyni, a Ci-CS alkoxy, - 
C{D)NR a Rb, &r -NR ;i Rb, wherein R a and R^ are independemly H* a CI-C6 alkyl, or a C3- 

06 oyeloalkvt 

25 1 74, The method of any of claims 1 01 - 1 33 wherein R2 is H 5 methyl ; R<> and Ru are H; 
Rio is CI or F, &*is H ; and 11)2 is CI, H or F; R4, R^and R^are H; E^is m'ethoxy^ methyl or 
1:1; A and A" together are =0; Ru% is. H: Rj6 is Ck F, or raeihoxy, 

175. The method of any of claims 101-313 wherein 'ft* is H, methyl- and Rn are H; 
R K ) is CI or £% Eg is ft and Kn is CI, H or F; R4, R$ and R7 are H;.R$ is metfeoxy, methyl or 
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B: A and A* together are ~Q or to optionally methyl substitute cyclic ketal; R14 is H; Rjg 
is CL F, or mefboxy: 

176, The method of any of claims 101-175 wherein the pain is acute, 

J 77, The method of any of claims 101- 1 75 whcrehi the pain is chronic. 

5 178, The method of my of claims 101-175 wherein the pain is neurogenic pain, 

1 79. The method, of claim 1 78 wherein the neurogenic pain is migraine, 

ISO, Hie method of any of claims 101-175 wherein the pahils caused by 
inflammation. 

iS L The method of claim ISO wherein the inflammation is selected from: arthritis, 
10 osteoarthritis, spondylitis and rheumatoid arthritis, 

182. The. method, of claim 180 wherein the inflammation is- selected tern Crohn*? 
disease and irritable bowel syndrome. 

1 83 . The method of any of claims 1 0.1 -175 wherein the pain is neuropathic pain. 

184. The method of any of claims 101475 wherein the method is a method for treating 
15 m eating disorder 

185. The method of any of claims 1 0 1 - 1 75 wherein the method is a method for treating 
an inflammatory disorder 

186. The method of any of claims 1 Ot- 1 75 wherein the method is a method for treating 
a cardiovascular disorder 

20 187., The method of any of claims 101 -175 wherein the. -method is. a method for treating 
elevated intraocular pressure. 

I SB, The method of any of elaims 101-1 75 wherein the pain is aeote, 
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1 89, The method of any of claims 1 01 -1 75 wherein the pain k chronic, 

1 90, The method of any of claims 101-17 5 wherein the pain k neurogeni c paim 

191, The method of claim 190 wherein the neurogenic pain is migraine, 

1 92, The method of any of claims 101 4 75 wherein the pain is caused by 
5 inflammatior^ 

193, The method of claim 1 92 wherein the inflammation is selected liorn: arthritis, 
osteoarthritis, spondylitis and rheumatoid arthritis. 

194, The method of claim 193 wherein the mfiammation is selected from Crohn's 
disease and irritable bowel syndrome, 

10 3 95. The method of any of claims 101-175 whorem the pain is neuropathic pain, 

196. The method of any of claims 101-175 which is a method for treating anxiety 197, 

197. The method of any of claims 101-175 which is a method for treating an eating 
disorder 
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199. The method pf claim 197 wherein the patient is suffering from anorexia* 

200. The method of claim 197 wherein the patient is suffering fern IraMmia. 

201 . A compound having Formula l ? Formula II or Formula III: 




«4 



% Z 



FotrnuU II 



Mi 



/ 

) 



K 3 




Ponrnsia .III 



wherein W*:X,.Y and Z are selected irom © and N s provided -tfeat xmlv one of W v 
X, Y-and Z isN; 

1, 2, 3 ? 4 and 5; 

38 is a 2 to 5 carbon chain, optionally containing at least one double bond; 
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Ri is selected from ~CH 2 ~, -CH(CI I3K 'C(0>- «*4 -SOr;. 

R2 is selected from: a CI to GfralkyI, halogen and H; 

Rs is selected from:-OCH 3 , -CI-fe-MH^ -C0 3 R ~C0 2 CH 3? ~GifeC£b, - 
C{0)NHRi6>. ^G(0)NRi(jRi ] , rNHKjo* and -NR^R* u wherem any carbon can be 
optionally, independently singly or multiply substituted- with a halogen; or a monocyclic 
or biey&Me cysloaikyl group, or a monocyclic or bicyelie ary! group or monocyclic or. 
bicyclk heteroaryi group, each optionally, independently singly or mdtiply substituted 
with R<>; 

R4 is selected from H and halogen; 

R< h selected from H ? halogen, ^OGH 3 ^QCIi 2 OH^ -CH 55 -CH 2 CH- 3 and ..OH, 
wherein any carbon can be optionally,, independently singly or multiply substituted with a 
halogen; 

E<> is selected from H, halogen, and -GH3, which can be optionally, independently 
singly or multiply substituted with a halogen; 





15 R? b selected from r " " mid ' ' ^optionally 

independently singly or multiply substituted with 

Es is selected from H, halogen, a C2 10.C6 alky!, a €2. to. €6 alkoxy,. ~NO&. -GH3,.. 
-GCB^ -CM, -OH, amf-SCH^ wherein any carbon cm be optionally, independently 
singly or multiply substituted with a halogen; 
20 Rt>. h selected from H, -OH, halogen, C2 to C6 alkoxy, ~N0 2? ~CH% -CN,. 



~SCH 5 ,and -€(iHs, or a heteroary! group selected tram: 





1 



w 

O" 



s 




> 



H3C 



K] ? v o o 

CT^ H 3 C G 



wherein any 
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carbon in R$ can fee optionally^ independently singly or multiply substi tuted with halogen* 
-OH, ailcyL CZ-C6 aJkoxy^OGHj^CN, -CI% ? wfaerem any carbon in the 

substiluent caii be optionally, independently singly or multiply srcb$tft&^ with a 
halogen: 



an awl group, and a li^teroary! group, each optionally substituted at. a substitutahle 
position with C2-C4 aikyl, C2-C4 alkoxy, halogen, -HQ^. -CN, -OG?% -OH, -GHsv- 
OGI I? and :! wherein any carbotr in the siibstituent can beoptionaDy, independently 
singly or nmiiipiy substituted with a halogen; 
10 or Rtci and R s \ taken together with the M to which they are attaehedibrm a 3-7 

memhered nng^ optionally independently singly or multiply substituted with: C2-G4 
alky!, C2-C4 alkoxy, halogen, ~NCb ? ~CN T , -OCRs* -OB, -OHfe, ~ OCH3 and ~SCF>, 
wherein any carbon in the siitetituent can be optionally , independently singly or multiply 
sxibstituteel with a halogen. 



5 



Rip and Ru are independently selected from H,-Ct-Cs alkyl acyeioalky] group. 



15 



202. The compound of claim 201 wherein R? i s 
independently singly or multiply ^ubsdtuted with Rg t . 




? optionally. 



20 203, The compound of claim 20 1 wherein R? is 
singly or multiply substituted with R*. 




, optionally, independently 




? optionally, independently 



204. The compound of claim 201 wherein R7 is 
singly or multiply substitntod with one or snore R*, 
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205. The coxnpound of claim 203 wherein Rj is .optional 
singly or multiply substimted with one or more 

206. The compound of any of the forgoing claims wherein W ? X, Y, and 2 are all €, 

5 

207. The compound of any of the fbrgpiiig claims wherein ri is 0, 
208 . The compoiind of any of claims 20 1 -206 wherein n is 1 . 

10 209, The compound of any of claims 2 0 ! -206 wherein n is 2, 

210, The oompound of any of the forgoing claims wherein R :> is ~C(0)NHRj<> or 

IS 21 L Tile compound of any dates 201-209 wherein R3 is -NHRu> or -NRjoRiL 

212; The compound . of claim. 210 wherein R^is -C(0)NHRi(>. 

213 . The compound o f cl aim. 210 wherein R 3 is -C(0)NR^Rn , 

20 

214* The compound of claim. 21 1 wherein R3 fe.-NIlRj.o. 

215 . The compound of claim 2 1 1 wherein R v is ~NR j t >R u, 

25 21.6., The compound of any of claims 201 -209 wherein R3 is a monocyclic or bicycHe. 
heteroaryl gmup r optionally independently substituted with one or more Sfe 

21 7. The compound of any of el aims 20 1 -209 wherein R3 m a monocyclic or hi cyclic 
eyeloalkyl group, optionally independently substituted with one or more R$, 
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218* The <50Bipotmd. of any of claims 201-209 Wherein R$ is a monocyclic or bseyciie 
aryl group* optkmally iudependeiitly sabstitiiied with om ox more R9. 



5 219. The ooiiapoumd of any of claims 1-9 wherein R3 is selected from: 



10 



15 



p. 



N 



..^^ N-^. ^-^Q. -^-O' !M^ Vl 





xm 




<) -€) -0 



h 3 g 




-n so 2 — H , N 





ana 
more Rs, 



, ftptioeaity independently singly or multiply substituted with one- or 
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220. The 'compound of claim 219 wherein R^is selected from; 



5 




or multiply sabstitiitcd with one or more 



221 The compoimd of any of cl aim 21 9 wherein R 3 Is selected from: 




732 



WO 2008/019357 



PCT/US2007/075332 




and H ^ > optionally i ndepeixtetl y si ugly or multiply substituted with one or 
mora Ry, 



222. The compound of any of claims 21 0-21 5 wher mi R K > is selected from: 
N-w f^ H 

-g-O -t> -O -U Hi 




N 



N , 



cr 




N 

b 



// Ti 



N 



H 



ft 








// 



\ 



tP^.^.-CChd. 



/ \ 

-N S — N 



/ \ i / \ 



s i ^ 





,. optionally mdependently singly or multiply substituted with Il<>, 
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523, The compotsiid of claim 222 wherein Rjo is selected from: 




HKiepmictenlly singly or multiply substituted with R 9 , 



224, The compound of claim 222 whereat Rm is selected from: 




225. The compound of my of claims 219, 23 L 222 and 223 wherein Rj$ is not 
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226. Th$s compound of any of claims 20 1 -225 wherefe R\ is -Gi b- * 

227. The ooBiporad of any elates 201-225 wherein is *C{Qjh 

228. 1 s he:ComjH>i3ii.d of m\f of claims 201-227 wherein is CL 

22 9. The compound of any of claims 201-227 wherein Ks is CH2CH3 : . 

230. The omnpo und of My of claims 20 1 -227 wherein R 2 is H . 

231 . The ooiripouBd of any of claims 201-227 wherein R2 is *CH$-. 

232. The eompouM of any of claims 201-227 wherein Ra is other than ll 

233. The compound of any of claims 201-209, 216, 219-223 and 225-232 wherein R ;V is 




234, The oompoimd of claim 233 wherein R3 is 




235, The compound of claim 233 wherein M.3 is 




236. The compound of claim 233 wherein R3 is 
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23 7, The compound, of any of claims 20 1 -209 wherein is - 0GH3. 

23 8 , The compound of any of the forgoing claims wherein R 4 is IL 

5 

239. The compound of any of claims 201-237 wherein R4 is GL 

240. The compound of my of the forgoing oiaitns wherein R§. is 
10 24 L The compound of any of claims 201*239 wherein R$ h -€H$. 

242. The compound of any of claims 201-239 wherein R 5 is i L 

243. The compound of any of claims 201-239 wherein R$ is F>. 

m 

244, The compound of any of claims 20 I -239 wherein SU is CL 

245, The compound of any of claims 201-244 wherein R4 is. EL 
20 246. ll^e compound of any of claims 201-244 wherein R& is CL 

247. The compound of any of claims 201 -244 wherein E* is F* 

24 g + The compound of any of cl aims 20 1-247 wherein lis is F. 

Z5 

249, The eoni pound of any of claims 201 -247 wherein R* is CL 

250, The compound of any of claiins 201-247 wherein R.§ Is Br, 
30 251 . lire compound of any of claims 201 "247 wherein Rg is H, 
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252, Tiie compoimd of any of claims 201 -24? v^erein % is ™0€H3> 



253. The coinpoimd of any of claims 201-252 wherein R9 is selected from 

fr> ?Sr^i _^ni / 



* IL ^ i -n — \ J \ 



O ■ and .O optional ly independent 1 y singly or 
multiply- substituted. 

5 

254, The compound of any of claims 201-253 wherein K 9 is. mi substituted. 

255, The compound of any of claims 201 and 206-254 wherein R? is 




\ 



10 256. The compound of any of claims 201 and 206-255 wherein R? is 




257. The compound of any of claims 201-206, 21 0~22o ? 2 31-241, ami 245-256 wherein 
n is 1, Rj. Is -CHz", Rais -CH-j. R* is -CH3 and R* is~CI%, 

15 

258. The compound of claim 201 or claim 202 wherein a is 0, R; is CH2, Ra is -CB 3 , R 5 




is -QCH^R&is --H, andRjis ' n , t .optionally jnaepemlemly .singly or 



multiply substituted with R<>. 
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259, The compound of claim 20 1 or claim 202 wherein n ii 0, R? is CH^ Rg i^ -CH^ R5 
is? -OCBs md R& is -I t 



260, The compound of ektro 259 wherein R 3 is 7 **** 






— 




5 or 



■ 5 optionally radepeadently substituted with one or 



o 

claim 259 or 260 wherein Rv is > ' optionally 



261 . Th e compound of c 
kidependently 'singly of multiply Substituted with Kg. 



10 



4^ l 



Ns 



*0 

262 , iriite etimpoun .& of ' claim 259 wherein R3 is * ** 



J>>N : 



V / 



0 A 



0 



or 



optionally independently singly or multiply 



substituted with R$, 



15 263 , The compound of any of claims 259-262 wherein fee one or more Rs are 
independeTrtiy selected from and C! 
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264, Jhe compound ot claim 262 wherein R3 is .n— & ? optionally 
mdepmteitly singly or multiply substituted with R.<). 

265, The compound of softy of claims 201-264 having Formula I. 

5 

26:6, The compound of any of claims 201V264 having Formula IL 

267. Xhe compound of any of claims 201-2.1 5, 226-232, and 238-257 whereta is 




? optionally independently singly or multiply substituted with Ro, 
10 

268 , Th^-oompound of any of claims 201-215, 226-232, and 238-257 wherein Rio is 



optionally indepeodenii >■ vHK^iuu^u w toi ^.ujC or more 



269, The compound of any of claims 201-21 5, 226-232, md 238-257 wherein R& in 

b ■ 9 0* - ^s^ ? or o^Ss^ optionally independently siBgly or multiply 
20 substituted with R&„ 



270. The compound of any of claims 201-215, 226-232, and 238-257 wherein Rj is a 
monocyclic heiero&ryl, wherein the heieroa.toms are O or N, 

25 271, The compound of any of claims 201*2.1 5, 226-232, and 238-257 wherein R$ is a 
hieyelie heteroaryl wherein the hetcro atoms arc O or 
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272. The compound . of any claims 201 -215. 226-232, and 238-257 wherein is a 
monocyclic- Ji^iwoaryl baling 5 ring atoms, wherein the heteroatoms are O or N, 

§ 273. The compound of any of claims 201-215, 226-23 2, and 238-257 wherein R? is a 
monoc-ydic heteroaryl having 8 ring .atoms, wherein the hetereatoms are O or N. 

274. The compound of any of cl aims 201 -273 wherein R^is a hetero&ryt 



10 275, The compound of any of claims 201-273 witerein R^ in QHs^ 



276. The compound of claim 261 wherein R? is 





277. Hie compound of claim 261 wherein is Ra 



15 



278. The compound of any of claims 201 -209, 226-232 ami 23 8-257 wherein n is 0, R3 





20 



is "C(0)HHR^} and Km is selected from: 



279. The compound of claim 276 or 277 wherein R$ is CI, Br, or .-O.GH3. 



280. The ccMipdnnd of any claims 20i -236 wherein R 9 is a heieroaryl . 
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28 1 . The compound of el aim 280 wherein R9 is 




282, A pharmaceutical composition comprising a compound of any of claims 201-281 
and a pharmace^tlcally acceptable carrier or exdpient 

5 

283 . A method for preparing a phaniiacetitieal composition, the method comprising 
combinhig a compound of any of claims 20! > 28 ! and a pharmacei#ca!!y acceptable 
carrier or excipient 

10 2 84, A method for treating a patient comprising adnimisteriiig the compo and of any of 
claims 201-281 or the pfeaim^ 81 - 

285, A method for treating a patient for aaxi ety comprisi n g administering the 
compound of any of claims 201-281 or the pharmaceatical composiiioii of claim 282, 

m 

286, A method for treating a patient for depression, compri sing admi metering tfce 
compound of any of claims 201-281 or the pharmaceutical composliion of ckirn 2S2. 

287, A method ibr treating a patient for pain, coiBprising administering the compound 
20 of any of claims 201 -28 1 or the pharmaceutical composition of claim 282, 

288 " A method tor treating a patient for obesitj^ comprising admiiii siermg the 
compound of any of claims 201 -28 ! or the pharrriaceotfcal composi tion of cl aim 282. 

25 289. A method for treating a patient for bipolar disorder, comprising administering the 
compound of my of claims 201 -281 or the pharmaceutical composition of claim 2 S2, 

290. A compound having Formula I: 
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Formula 1 

Wherem; 

A is O or NOCHU; 

5 each R| g and Eu> t$ independently; H, halogen, hydroxy!, -CN, an optionally substituted 
C1-C5 alkyl, an optionally substituted C2-CS alkenyh mi optionally subslitMed C2-C5 
alkynyh an optionally subsiitutfed CI *G5 alkdxy; -NCb; or an R ^ and R^ attached to the 
same carbon, izkm together with that carbon, form an optionally substituted C3-C6 
oyeloalkyl orcarbocyeie or m optionally substituted heteroeycie; or m k }& attached to a 

10 carbon directly banded to the ring bearing Rg, tnkm with R-g and the carbon to which Rj 3 
is attached, form an optionally substituted C3-C6 eycSoalkyl or carbocyele or an 
optionally substituted hoteroeyele; or an Ru attached to a carbon directly bonded to the 
ring beating R*2, taken with R|? and the carbon to which is attached form m 
optionally substituted C3-C6 eyeioalkyl or carbocyele or an optionally substituted 

15 heteraeyela; 



ib ::: i, 2 or 3; 
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R2 is H, hydroxy!, -NO*, an optionally sabstituied CI-C5 alkoxy, ~CM ; an optfeimily 
substituted G1-C5 alkyl, an optionally substituted C2-.CS alkeuyh an optionally 
substituted G2-C5 alkynyl or halogen; 

R3 mm optionally substituted hetero&ryl; 

5 each of R4, Rsi R* and R 7 are independentiy: H 5 a halogen, an optionally substituted CI* 
€5 alfcyt an. optionally subsiituted C2-C5 alkcnyl,- an optionally substituted C2-CS 
alkyayl, hydroxy!, NQ 2 , an optionally substituted Ct-CS afkoxy >CN, »C(0)OH, an 
optionally .substitotod. -SOieHs, an optionally substituted -SO2NH2, an optionally 
substituted ~3ChOH 5 ~C(G}H y an optionally substituted -CiO)CH^ mi. optionally 
10 substituted ~G(0)N.(CM$)2> an optionally substituted -G(0}MH 2¥ an optionally substituted.. 
- SCBj, an optionally substituted heterocycle or heteroaxomatie, m -NCR^XRsb); 

wherein each R& and R 2 b is independently: J3, hydroxy an optionally substituted C1-G5 
alkyl. an optionally subsiitated C2.-C5 alkenyl; an optioiiaIly^ub^hited.C2^C5^ikyiiyU: 
an optionally substituted C1-G5 aSkoxy or an. Ri* and attached to the same nitrogen, 
15 taken together with that nitrogen form an optionally substituted heterocycle or 
heteroaromatic; 

aiid 

eadvof Rg, Rg^Rf^Ru and Rn is independently I i, -ON, hydroxyl , a halogen, an 
optionally substituted CUCS alkyl an optionally substituted C2 C5 alkenyl an optionally 

20 substituted C2 -G5 alkynyl, hydroxy!, NO**, an optionally substituted CI-C5 alfcoxy* - 
N(K^)(^2c<)? -C(0)OH,. aii- optionally substituted -SOfcCH^ an optionally substituted - 
SO2NH2, an optionally substituted -S0 2 GIh -G(0)H 5 an optionally substituted -€(6)Cffe 3 
an optionally substituted -C(0)N£CHj^ an optionally $\$stjtuted--C(p)lMIi2, an 
optloBally substituted -SCHsv an optionally substituted heterocycle or heteio aromatic, or 

25 taken with an .Rj* attached to a carbon directly bonded to the ring bearing Rg and the 
carbon, to which the ;Rj*. is attached form, an optionally substituted C3-C6 eyclo&lkyt or 
earbocyelc or an optional ly substituted heterocycie, or Ro taken with an attached to a 
carbon directly bonded to the ring bearing Rj>> and the carbon to which the Ru> in 
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attached, form an optionally substituted C3-G5 eyeloalfcyl or carboeyele or an optionally 
substituted heterocyete 

and pharHiaceafieally acceptable salts thereof: 
29 1 . The compound of cS aim 290 wherein 
5 R 3 . in selected from: R.w R^and R3* wherein: 

&*x is , wterein X U Y U and Zi are: (a) Q, N and N, respectively; (h) 

O, N and C{R&}, re^peetivdy; (c) <X C(R 3c )- and C<R^}, respectiydy; :: .(ii) O, C(R 36 ) and N 
r^spectiveiy; (e) S, N and N, respectively; <f) S, N and e(R 3o }, respectively; (g) S, C(R^) 
and 'GfRs&X respectively; (h) S> C(R^) and N respectively: (i) NCRst*), N mid N, 
10 respectively; (j) N(Rib), N and G(ll^ respectively; (k) N(R : ^L C(R 3e ) and C(R 3c )> 
respectively; or (1) N(R 5b ) ? C(R 3c ) and N respectively: 





R$y is , wherein X 2 , and Z 2 are: (a) N ? N and O, respect! vely ; (b) 

C(R3e), 'N and O s respectively; (e) N r C(R^) and O, respectively; (d) C(R : $ C X C(R^) and 
15 O; respectively; (e) N, N and S, respectively: (f) C(R 3 ^ N and S :5 respectively; (g); N, 
C(Ry and ^respectively; Ox) C(R 3c ), C(R^) and S, respectively; (i) N, N and N(R 3 b) r 
respectively; Q) C(R, C )> N and N(R 3b ) t respectively; (k) N, C(R :k } and M(R&), 
respectively; or (1) C(&fe), C(R 5e ) and N(R3^ 5 respeetivdy; 
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is , wherein and Z$ are; (a) N,.. Q and N, respectively; (b) 

C{R 5c ), O and R respectively ; ( c) N , O a»d.e(R 3c ), respectively; (d)C(R:^ G m& C, 
respectively; (e) .'N, S and N 5 respectively; (f) CCR^X S ami N.Tespe^tively; (g) N ; 8 and 
C, respectively; (h) C(R^) 5 S and C(Ra c ) f respeotively; (i) M y N(R^ and N, respective! y ; 
5 (j} C(R^} } N(Rib) and N; respectively; (k) K M(R 5b ) and C(R 3c ), respeeti vely; of CD 
Cfl^X .M.(R ; ^) Mid €{R^4 respectively; 

is selected from: 

H fl halogen, tin optionaily substituted aryl, an optionally sobstiliried Sieteroaryl, an 
optional ly sabstituted C1-G5 aikyL an optionally substituted C2-C5 alkejiyL, optionally 

10 siibstimte<l C2-CS alkynyl, an optionally substituted CI-C5 alkoxy; -NOjfc -CR - 
C(0)OH y an optionally substituted -:SO?C% an crptioMliy subsiitated -SO^Nf^ Mi 
optionally substituted -SOsOH, -C(G)H, an optionally substituted -*C(G}CH$ S .. an 
optionally substituted -C(0)N(C1 i 3 } 2? an optionally substituted -C(0)NH 2:s an optionally 
substituted an optionally substituted C3 to GI G cyoloalkyl or earbocyde. an 

15 optionally substituted heteroeyele, or R33 and the carbon to which it is attached together 
with. Y | , ¥2 or YV can form a heteroaryl containing 5 to 6 ring atoms or h absent 

Ibb ^ selected from: 

B . an optionally substituted aryl, an optionally substituted beteroaryl m optionally 
substituted Ci-CS alkyi an optionally substituted C2-C5 alkeayl, an optionally 
20 substituted C2-CS alkynyl, an optionally substituted Ci-CS aBtepxy> -CN, an optionally 
substituted: an optionally substituted -SO^MH^ an optionally substituted - 

SQafOH, m optionally substituted ~C(G)CHj> an optionally substituted -CCO}^(GH3) 2 , an 
optionally substituted -C(0)NIi 2y an optionally substituted C3 to CIO cyeioaikyl or 
earboeycie, an optionally substituted heterocyele ; 
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R-jc is selected from; 

H, halogen, an optionally suhsiitaied aryl an optionally substituted ]K?t€roaryL an 
optionally substituted CI-C5 alky], m optionally substituted C2-G3 alkenyl, m optionally 
substituted G2~C5 alfcynyf, an optionally substituted Gi -C5 alkoxy, ~CN, ~ 
C(0)OFL an optionally substituted -SO^CHi, an optionally substituted -SOiNH^ an 
optionally substituted -SO^OHf^- -€5(0)11, an optionally substituted -C(0)Ce^ an 
optionally sBbstitiitod ^QJ^ERfa an optionally substituted -C(0)NH 2y an optionally 
substitutod an .optionally substituted C % to CI 0 cycle alky I or Ac cyc le, an 

.opii.onai.fy substituted heteroeyele, or R% c and th£ carbon to which it is attached together 
with a ring atom bonded to. the carbon to which BU C .-is attached can fonn a heteroaryl 
containing 5 to 6 ring atoms. 

292. The compound of claim 290 or claim 291 wherein Ibis selected from H, methyl, 
CI and CPs and R 

293, The eompoimd of any of the forgoing claims wherein ilz k selected from H 5 
methyl and CL 

294 The compound of claim 290 of claim 291 wherein is halogen, 
293, The compo und of claim 290 or claim 291 wherein R? is 0L 

296. The compound of claim 290 or claim 2 9 1 wherein R 2 & F, 

297. The compound of any of claims 290-296 wherein K 2 is t&ethyjL 

298. The compound of any of claims 290-297 wherein R> is methyl or halogen 
substituted methyl > 

299 , The compound o f any of claims 290-2 98 wherein m is one. 
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300. The compound of any of claims 290-299 wherein R !a and R H , taken together with 
the carbon to which they are attached form an optionally substituted C3-C6 cycloaikyl or 
carbocycie. 

30 1 . The compound of any of claims 290-299 wherein R ls and R^ arc both H . 

302. The compound of any of claims 290-299 wherein R ia and R jh are either both 
methyl or taken together with the carbon to which they are attached form an optionally 
substituted C3-C6 cycloaikyl or carhocycle or an optionally substituted heteroeycle. 

303. The compound of any of claims* 290-299 wherein the R is attached to a carbon 
directly bonded to fee ring bearing R n , taken with R i2 and the carbon to which Rs* is 
attached form an optionally substituted C3-C6 cycloaikyl or carhocycle or an optionally 
substituted heteroeycle or the R;y attached to a carbon directly bonded to the ring hearing 
R S; taken with R« and the carbon to which R fa is attached form an optionally substituted 
C3-C6 cycloaikyl or carbocycie or an optionally substituted hetemeyeie. 

304. The compourid of any of claims 290-299 wherein m is I and R !s and R u> taken 
together with the carbon to which they arc attached form an optionally substituted C3-C6 
cycloaikyl or carbocycie or an optionaliy suhstihited beterocycle. 

305. The compound of any of claims 290-299 wherein K H and R }S > attached to the 
same carbon, taken together with mat carbon, form an optionally substituted C3-C6 
cycloaikyl or carbocycie; 

306. 'Hie compound of any of claims 290-305 wherein R<> and R n are both I L 

307. The compound of any of claims 290-206 wherein no more than four of R*. R% 
RiOvRu and R j 2 are other thau H. 

308. The compound of any of claims 290-307 wherein no more than three of R s? R §> 
Rto, Rm and R i? axe other than H. 
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309. The compound of any of claims 290-308 wherein no more than two of R§ y % 5 R m 
K u and other than 11. 



314 The compound of aay of claims 290-309 wherein only one of R Ss R*, R^R H and 
is. other tfeaii 11. 

3 IT The mmpo and of any of cl aims 290-3 1 0 wherein R 5 is meihoxy 

312. The compotmd ofany 

313. The compound of any of claims 290-3 12 wherein R« is selecied from; F s I L an 
optionally substituted alkyl ail- optionally substituted CI-C5 afeaxp 

314. The compound of any of claims 290-313 wherein each of R 4 , R 5 , R 6s and R 7 is 
independently selected from H ? a halogen, hydroxy,: an optionally substituted C I -C5 
alkyl, an . optionally substituted Cl-CS atkoxy, 

315, The compo und of any erf damis 290-3 1 4 wherein E 5 is sel ected from: CI, F 5 Br>. 
melho&y, CH 3 , CF 3 and OK 

31 6, The compound of any of el aims 29 ! -3 1 5 wherein R 3 is 

3 1 7, The compound of any of el aim s 29 1-3 1 5 wherein lh is 11^ 
3 IS. The compound of any o f claims 291 -315 wherein R 5 is Ej*, 



319; The compound of any of claims 290-3 1 5 wherein R;^ is 

wherein XuYu,m& Zi are; (a) O, N and N ? respectively; (b) 0 5 N and C(R^ 

respectively; (e) G, C(R 3c ) and €(R 3 4 respectively; (d) O, C(R^) and N respectively; (e) 
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S, N and N, respectively; (f) S, N and "C(R^ respectively; .'(g) S, C(R^) and C(R| C ) ? 
respectively; (h) S 5 G(%4 and N respectively; (i) NCRs*,), N and N, respectively; (|) 
NCRsb), N ami C(Rj c ), respectively; (k) NCRa^}, C(R^) and C(R 5 ^} 5 respectively; or (!) 
N(R3:fe)> ^C^v) and N respectively 

5 320, The compound of claim 3 19 wfeetem R 3 is and Xi * Y* ? and Z: are (k) O, N aiul 
M, respecti vely 



32 1 . Ths compound of any of c! aims 290-3 1 3 wherein R?y is , 
wherein K 2 > Y^ and are: (a) % N and Q ? respectively; (h) CCR^), N and O s 
respectively; (c) N, C(R^) and O, respectively; (d) CCR^), and Q, respectively; (e) 

10 R N and S, respeetively; (f) C(R 3c: ), :N and S>. respectively; (g) N, C(R3c) and Sy 

respectively; (li) C(R^ C(R^) mid S 5 respeetively; (i) $tf s N andB(K&>), reapeetiv^ly; (J) 
CCRse)* N and M(R3b) s respecti vely; (k) N, C(R^ md 1^^^ or (I) 

C(R30 and N(Ii 3 b), respectively, 

322, The eompoimd of claim 321 vdierein R 3 is R 3y and Xa., Y 2 , and Z 2 are (c) N, N and 
15 P, respectively 



323, The compound of my of daiins 290-3 3 3 wherein R&.is , 
wbereiti Yj ;> and Z3 are: (a) O md .N, respectively; (fe) CCRsc),. O and H, 
respeetively; (e) N s O and C(Ry. 5 . respeetively; (d) C(R^) y O and C, respeetively; (e) N ; S 
and N, respectively; (1) C(R 3o ), S and N, respeetively; (g) N, S and C, respectively; (h) 
20 C(R3,X S and Cp^X respeetively; (i) N, N(R 3 b) and M, r^peotively; (j) C(R&X N(R 3b ) 
andN, respectively ;: (k) N s N'CR^I. ^d €{R^>* respectively; or (I) C(Ri^ N(R 3 fe) and. 
C(R^0v respeetively. 
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324, The eompm^nd of my of Claims 290-3 1 5 wherein R^is 

wherein Xj. ? Yi, mdZ\ are: (i) Q, N and OfR&j), respectively; (j) 0, C(R3$) and K; 

respectively; or (k) 0, N mid N respeetiwiy 



326 > The eoBipound of my of claims 290-3 1 5 wherein R ? z is: , 
whemo X> % and Z are: (a) C(R,^)^ O tod N 5 respectively, (b) C(E.Q S S and £3, 
respectively; (el R O and R respectively; (d) N, S and Tespectively; or (e) N, N(R3 b J 
and N, respectively; and 

is an opiioiially substituted aryi containing a single ring or an optionally substitute 
hcteraary! containing a single ring. 

327. The compound of any of claims 290-326 wherein RL» is H; 

328. The compound of any of claims 290-327 wherein K (y mil, 

329. The compound of any of claims 290-328 wherein R? is H, 

330. The compound of .my of claims 290-329 wherein Rs is- H . 




325, -The compound of any of cl aims 290-3 IS wherein R 3y is 
wherein X, Y ? and Z are: (q) N, N and O, respectively^ 
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33 1 , The compound of any of cl aim s 290-330 wherein BU, R? 55e and ft? are I t 



332, The compoaixi of any of claims 290-33 1 wherein is selected from: 





N N> 



and 



» and k optionally ^bstituted. 



333. The compound of claim 332 wherein R> a is and is optionally 

substituted* 



334, The eompamd of claim 332 wherem R^ is 
ffi substituted. 




335 , The compound of claim, 3 32 wherein R.j a Is 
sob^tiiutsd. 



ana is aptionauy 




and is optionally 



336. The confound of claim 332 wherein R..^ is 




and k optionally .substituted.: 



337, The compound of any of claims 291-331 wherein is m optionally substituted 
15 pyrimidme. 

338 , The camnoimd of any of claims 2 9 1 -3 37 wherein R^ is monosuhstiruted or 
nnsub&lituted. 

3 39, The compound of any o f claims 291-338 wherein 8^ is unsubsti tsted. 
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340, Tfec compound of any of elaitm 291-33$ whereitY R^k monosubsiiiixml 
34 L The compound of any of claims 291-33 1 wherein R$a is sdeoied from; 



5 





substituted at a sabstitutabk position. 



342. The compound of mw of claims 290-341 wherein PUb is selected from H and C I - 
G3aikyL 
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343 , The eompomid of any of cl aims 290-342 wherein is selected feam H, halogen 
mid Cl~C3.aIkyL 

344. The compomid.of miy of claims 290-343 wherein R 3c taken with the carbon to 

3 which it Is attached and a ring atom adjacent to the ring atom - to which it is attached form 
b heteroaryi 

345. The compound of any of claims 290-344 wherein an Ru attached to a carbon 
directly bonded to the ring .bearing taken with R* and the carbon to which R u is 
attached, form an optionally substituted C3-CS cydoaljky! or carbocycle or an optionally 

10 Hubstl.ttited heteroeycle; or an R ^ attached to a carbon directly bonded to the ring bearing 
taken with Rn and the carbon to which Rt* is attached form an optionally substituted 
■C3-C6 eycloalkyl or carhocyde or an optionally substituted heteroeyele and is 
selected from H or methyl 

346 , The compound of any of claims 290-345 wherein R4, is. m optionally substituted 
15 hetcrocyek or hetcroaromatic containing 5 or 6 ring atoms. 

34?, The compound of any of claims 290-346 wherein R 5 , is an optionally substituted 
heicroeyeS^ or heteroaioniadc containing 5 or 6 ring atoms, 

348:, The coinpoynd of any of claims 290-347 wherein is an optionally substituted 
heterocyele or heteroammadc containing 5 or 6 ring atoms. 

ZQ 349, The cosnpoond of any of claims 290-348 wherein R 7? is an optionally substituted 
hetcroeyek orheieroarornatic containing 5 or 6 ring atoms. 

350 The compound of any of claims 290-349 wherein, and R 2 b attached to the 
same nitrogen, taken togette -with- that niiro gen form an optionally substituted 
heterocyele or hcteroaromatic containing 5 or 6 ring atoms. 
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351 , The compound of any of claims 290-350 wherein Il§ lleteroGVcle or 
h^teroarGHiatle containing 5 or 6 ring atonm 



352. The compound of any of elates 290-351 wherein feierocycte or 
5 li€teroaroma:iic containing 5 or 6 ring atoms, 

353. Tii€ expound of any of claims 290-352 wherein Rio tacrocyele or 
het^oaromaSc containing 5 or 6 ring atams. 

354. The compound of any of claims 290-353 wherein R? j heterocyek or 
heteroaromatie containing 5 or 6 ring atoms, 

10 3 55, The compound of any of claims 290-354 wherein R^ heterocyele or 
heleroaromatk containing 5 or 6 ring atoms. 

356. A o^mpcmncl having Formula II: 




wherein 1WR>* %u and R7 are independmdy selected iroin: !:l CObl i, halogeti, C t ~C6 
alkyl, C2-C6 alkenyL, C2-C6 a!kynyi ? aryl, heteroaryi, heterocycle, carhocycIe-G(0)R^ ? - 
(CH 2 )«C(0)NO, HCIi 2 )nNp l)-aryi ^C(0)N(HHryi HORg, ^C(OJN{OH)(G! ^C6 alkyi) : ~ 
20 C(0)N{H)(NH 2 ) ? ^ ~N(H}0R s , <CB2),C(Q}QR^ -SCCHb) B CQ4'H,- ^(CH^^CCfeH, - 



754 



WO 2008/019357 PCT/US2007/075332 

■QN(H)(CI izU&Q&i* -mm, -?G:J \ 2 -(CHrUuyl, -(CH^NHs, 4CH^MC01f}(CrG^ 

emboeycfc, «(C fi^hS-«^eIoaJkyl, -(CI i^lnSCOj^-carbocycle, -(CH2)«S(0)s-carhooycl % - 
(CH2>nN(H;).carbGfiycle., <CH 2 ) a NGQCI I * <Ci fe ^carbocyck?, -0(CH:>)^GO ; >H ? CN5H* 

Rs is selected from halogen, G1-C6 alkyl G2-C6 alkenyl, G2-C6 alkyayi airyl 
hetero&ryi hderoeycte, carhoeyele -C{0)Ik, C0 2 H» -MR*, -NOR*, -NO?.> -SR* -SGfca, - 

R c v Is selected from; H, -CI-C5 alkyf, C2~C6 alkenyl, C2-C6 aikynyi, aryl, freiero&ryt 
10 heterocyclic eaxboeyel^ OH, -OR^ -NR^ -NOR.!, -N0 2 , -S% ~SGR^ *SQ*B*; 

Rj is selected from; H ? -CI-G5 alkyL, G2-G6 aikeiryl, C2-C6 alkynyl, aryi heteroaryi, 
heterocyde, ea^bosycle, (CH^carbocycle, (GHs^pheriyl 

wherein R* is selected from H, CI -C6 dkyi 5 C2-C6 alksnyl G2-C6 alkynyL myh 
hetercmryl, heterocyele, e&rboeycle; 

i5 ft = Q, 1,2, 3, 4 or 5: and 

my G1-C6 dk$l f C2-C6 alkeiiyl, G2-C6 alkjaiy], aryl, heteroaryl Iieiwocycle, carbocyck 
cm be optionally sobstitoted and phatniaceulicaiSy acceptable salts thereof 

357. The compound of clmm 3 57 whereto: 

R 3?: R^ ? and R7 are independeaily seiecied from: II, CCML halogen. Ci*G6 alkyL C2~ 
20 OS alkeriyi, C2-C6 alkynyt aryl, het&r amy) , heterocycle, carhoeyde -G( G)R& - 

(GH,)^C(G)HO s ^Ci^N^aryU -C(OMH)-afyi, »€(0)N(0H)(C^C6 alky]}, - 
G(0]N(H)(NI bk-NR^ ^M(H)OR, ? <GII,),G^ ^N(CH 2 ),CQ#1 - 

ONCH)(CH2)«G02H> HSOjH, 4GH 2 )»aryt <CH^NB 2? <GH a )^<OH)(C r C6 

aryi), -N0 2 , .-SR*, ^SORfe -SOaRg, <C%)«GN, KCH£) a O-earbocy4e y KCHstaS- 
25 csrbocycle, <CH:$ a S~ey elo&ikyl, -(CH2)«S(0)2-carbocycie, -{CH2}»S(0)2-e^rb<>eycle > - 
(G!-i2},NlIl)camo€yele, and (CH^NCQCH^ 
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353 . The comppsmd of claim 357 wherein; 

R 2> R:n R*> an d R 7 are independently selected from: "H, C0 2 H, halogen, CI-C6 alkyl, C2- 
■OS affcenyL C2-C& alkynyLaryl heteroary!. heteroeycle/carbocyele -C(0)R^ - 
{CHa},C(©)NO, KCH 2 )«N{B>aryi ? ^G(0)N(HHryI, -QR h -C(0)N : {pr;I^ ~ 
C(0)H(H)(NH 2 ), ~MR$ V -N(H)GRs, <CH 2 ),G(Q)OR s , 

3 59, The compound of claim 356 wherein: 

Rs, E 4 > -.and R7 axe independently selected from: R s €0 2 H, halogen, alky!, C2~ 

■OS aikeiiyl, C2-C6 alkynyl, aryi heieroaryi, heterocyeie, carbocyc-le -G(0}R^^ 
(CH^^CCOjNQ, <CH 2 ) 5J N(HVatyf, -G(QMHharyl, -OR*, 

360. The ooxnpound of any of claims 356-359 wherein: 

R.5 is selected from B ? halogen, C 1^6 alky!, C2-C6 alkenyi, C2-C6 aikynyi aryf, 
hctstmtyk hefcerocyde, carhocyele -C(0)Rg, -NR*, -NORs* -SR^ ~S0 2 R^ 

ML The compound of any of claims 356-360 wherein; 

% is selected from H> ha1ogea J: :Cl~C6 : alkyl ? C2-OS alkenyi, C2-C6 alkynyh aryi, 
hcteroaryl, heiemeyde, carbocyele <"(0)R$. 

362, The compound of any of claims 356-361 wherein; 

ih. h selected from: IL C !~C6 alkyl C2-C6 alkenyf C2-C6 alkyny!, aryi, heieroaryl 
teerocyele, carbocyele; OH, «OR$^NR$^HOR^ -SR*, ~SOR* ? -S0 2 Rs- 

363, The compound of any of claims 356-362 wherein: 
R* is it 

364, The compound of any of ekims 356-363 wherein: 
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Rj is selected fern: H, C1-C6 alkyi G2-C6 alketwl, C2-C6 aikynyl, aryt heteroaryl 
hetemcycie ? carbocyele, (CH^^carbocycle, 

365,. The compound of any of claims 356-364 wherein: 
5 366. lite compound of any of claims 356-365 wliemn any koteoaryi is selected ixonv. 




and 9 and can be .optionally substituted. 

367. The compound of any of claims 356-365 wherein the any aryl or carbocyele is a 



10 phenyl. 

■3.68- The compound of any of claims 356-365 wherein any heteroatyl contains 5 or 6 
rmgatoms, 

369. The compound of any of claims 3 56-365 wherein any heteroeyeie contains. 5 or 6 
ring atoms, 

15 3?0> The compound of any of claims 3 56-369 wherein any CI -OS a&yi is methyl or 
ethyl, 

371 , The compound of any of claim 356-370 wherein R] is (Ci ls)phcnyt 

372, A compound having Formula ill: 
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Forsmila III 

wlicrein R?, Rj, R*. and R 5 are independently selected from: H, -ORs, COjH, halogen, 
5 CI -C6 alky), G2-C6 alkeny!, C2-C6 alkynyl, aryl, heterbaryl, heterocyde, earhecycle ~ 
C(0)R 8) -('Clfe)«C(O)M0, -(Cii 2 ) fl N(Ii)aryL -C(0)N(H)aryL •■C(0)N(OH)iCI -C6 alky!), ~ 
C(0)NCH}{NH 2 > s -NRs, -N(H)OR 8 , -(CHa}«C(0)OR s -S(CH,)„CO>I L #H^W - 
ON(H)(CH 2 )«C0 2 B, -P0 3 M 2 -CCH^aryl, -(€H 2 KNH 2v -(C%) K H(OHKC 5 -C 6 

aryl), -N0 2? -SR Sj ~SOR s , -S0 3 R^ -(CH 2 )bCM, -(CH 2 ) ft Ocafbocy«Ie s -(CHj^Scarboeyde, 
10 »(eHa) !i Scye!oalkyL ~{CH 2 )«SCO) 2 earboeyei.e, -(CH^S^earboeyde, - 

(CH2) JJ M(e}earboeyde, (CJ^^NCOCMs-CCHzl^earbocyele, -0(CH 2 ) b C©zHl 5 CN s H, 
(CH 2 )«CHsH, B(OH) 3; (CH 2 ) 5l N(01i) 5 

Rg is sdected from H ? halogen, CI ~C6 alkyl C2-C6 alkenyl, C2-C6 alkynyl, aryi, 
heieroaryljieierocyde, earbocyde ~C(0)R8, CQ 2 H, -MR Ss -NOR*, -NO2, ~SR$, -SQRg, - 
m S0 2 R s ; 

R 7 is H, C1-C6 alkyl, C2-C6 dkenyi, C2-C6 dkynyi, aryl, hetcroaryl, heteroeycle, 
earbocyde, CM, ~OR s , -NR&, -NQR», ,-NQz, -SR 8 , -$0R* -SD 2 R S ; 

R ) ks H; 

n •••• 0, .1 , 2. 3 ; 4 or 5; and 

20 wherein R« is !:L C1-C6 alky I, C2-C6 aikenyi, C2-C6 alkynyl, aryl, heteroaryl, 
heierocycle. carbocyeie; and 
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md wherein my C1~0> alkyl, C2-C6 alkenyk G2-C6 alkynyl, arvk hetemaryi 
heterocyelc. carbocycie can he optionally substifoi^d. mid pharrrxaoeutiealiy acceptable 
salts thereof 

3 73 , The compound of el aim 3 72 wherein: 

5 Ra s %y K4, and Rg are mdependefitly selected from: H„ and ~ORg, OCfeH* halogen, CI- 
C6 alky!, C2~C6 aikenyf C2^C6 alkynyi. 

374, The compound of claim 372 wherein: 

R2 ? R^Rs, and %are mdependeiitly sdeeted from: H, and -OR^ ; 

375, The cornpound of any of claims 372-374 wherein.!^ is selected femi .1-1 ^ ''halogen, 
ID CI -OS alky!, alkenyl, C2^C6 alkynyk 

3 76, The compound of any o f claims 372-374 wherein R$ is H, 

377. The compound of any of claims 372-3 74 wherein; 

R 7 is H, C1-C6 alkyl, G2-C6 alkeayi, C2-C6 alkyiiyi, aryL heferoaryi heieroeycl^, 
carhoeycfe, OH, ^OR^>NRg v -NO]i 8> -NO* -SRg,-$ORa, ^Q>R$, 

15 378. The compound of aiiy of claims 372-374 wherein: 

R : is I k Cl-€6 alkyk C2-C6 alkenvi C2-C6 alkynyk 

379, The compound of any of cl aims 3 72-378 wherem; 

R? is ! L 

3 8CL The compound of any of claims 372-379 wherein any heieraary! is seleeied. from: 
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f i% i frf> j^t% ?VS ^hrS it S 
KJ "KJ- Kp* KJ* Km*. V* 



and and can be optionally substituted, 

3 8 L Th£ coilipound of miy of claims 372-380 wiiitein the any axy! is a phenyl 

5 382. The conipoiuKl of any of claims 37^3Wwli©^n,^y'bcterp^l contains 5 or 6 
ring atoms, 

383, The compound of any of claims 372-380 wherein any heteroeyck contains 5 or 6 
ring atoms. 

384, The compound of any of claims 372-380 wherein any C1-C6 alky! h methyl or 
10 ethyl 

385, A -pharmaceutical composition comprising a . : <x>mpbundt>f any '0f'el^ : m?5'2.9O-3S'4 
and a phamiaeeuiioally acceptable earner or exeipient. 

3 86. A method for preparing a pharmaceutical composition* the method coinprising 
combining a eompoimd of any of claims 290-3 84 and a phamiaeeaheally acceptable 
IS carrier or exci plenL 

387. A method for treating '& patient comprising Mminisiering fee compound of any of 
claims 290-384 or the pharmaceutical composition of claim 385 , 

3 88, A method for treating a patient for an FAAH -related disorder, comprising, 
administering fee compound of any of claims 290-355. 

20 3 89. The method of claim 388 wherein tlie disorder is anxiety or anxiety, 

390. A method tor treating a patient for a DAO-rekted disorder, comprising 
administering the compound of any of claims 356-384. 
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wherein 



Ais0orNOCH 5 ; 

5 each md Rn> is indepeadmtly: halogen* hydroxyi, -CN, an optionally substituted 
C alkvl^ an optionally substituted C2-G5 alkenyU an optionally substituted G2-C5 
aikynl, an optionally substituted C1-C5 alkoxy -NCQ; or an R l8 and Rij> attadied to the 
same carbon, lakan together with that carbon, form m optionally substituted C3-C6 
cyeloalkyl or earhoeyele or an optionally substituted heteroeyeie; or an attached to a 

10 carbon directly bonded to the ring bearing taken with Rg and the carbon to which 11^ 
h attached, form an optionally substituted C3 -G.6 cycloalkyl or earboeydeor an 
.optionally substituted heicrocyele; or an attached to a carbon directly bonded to the 
ring bearing R^. taken, with R**: md the carbon to which is attached form an 
optionally substituted: C3-G6 eydoalkyl or oarbocyele or an optionally substituted 

15 hetcrocyolo; 

m I, 2 or 3 ; 

Il 2 Is H f hydroxyi,,--NG2, an optionally substituted C1-G-S alkoxy; -CN* an optionally 
substituted C1-C5 a!kyi s m optionally substituted C2-G5 aikonyi an optionally 
substituted C2-G5 aikynf or halogen: 
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&s is H, OR, optionally ■w'bs&tuted GI-01Q alkyi optionally ■sab^tptcd.G2^i0.aJkeayi, 
ail optionally substituted C2-C10 alkynf, optional !y substituted C I -C ! Q alkoxy, ~OR^ ~ 
OR 3hr m^ ^SR3b> -N(R3,)(R 3b ) ? -N(R^)(l^), -N(R^)(R 3 b), an optionally substituted 
aryL an optionally substituted heteroaryk m optionally substituted eyeloalkyi an 
5 optionally substituted c&tboeyele or m optionally substituted heierocycle; 

is l! or an optionally substituted Ci to CIO alky! an optionally substituted C2-C10 
alkeiiyl, an optionally siibstitutod G2 — C I O alkynl or 113 a and R3b taken together with 
the N to which they are attached can form a heterocyele or heteroaryl; 

is an optionally -substituted aryl, an optionally substituted hetero&yt, an optionally 
tO mhstitutM Qycloalkyi, an optionally substituted earbocyol e, an optionally substituted 
heterocyc!©. or ait optionally substituted CI to CIO alkyl s an. optloimily .wbstitoted C2~ 
CIO alkenyk m optionally substituted C2 -CIO alkynl or R.3a and R3h taken together 
with the IS! to which they are attached can farm a heierocyole or heteix>aryl; 

each ofPU* R5».-&* and R? are independently: H> a halogen, an'O^bnaily-.^i^tutiGSd C'U 
15 €5 alky!, an optionally substitute C2-C5 alkenyi an optionally substituted C2-C5 
alkyoVhydrosyl NQ 2 , ail optionally "substituted Ci~C5 alkoxy; -€N ? -0(O)OH ? an 
optionally substituted .*SOiCH^. an optionally substituted -SOaNJfe, an optionally 
.^tibstMted -G(0)H, an optionally substituted -C(0)CH3, an optionally 
substimied ~C(0)N{€B3} 2 , an optionally substituted -C(0)NH^ an optionally substituted 
20 - SC H;5 ? mi optionally substituted heterocyclic or heteroaromatic,. or -NCR^X^a); 

wherein each R 2a and R 2 b is independently: H ? hydroxy an optionally substituted CI >C5 
alkyl ? an optionally substituted G2-C5 alkenyh m optionally substituted C2-C5 aJkynk an 
optionally substituted CI ~CS alkoxy or an R 2 * and R 2b attached to the same nitrogen, 
taken together with thai nitrogen form an optionally substituted beteroeycie or 
25 heteroaroinatie; 

and 
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each of R& Ru and R* 2 is mdcppndently £f, -CK ¥; hydroxyU-#-fa^8^ an. 
optionally substituted Gi -€5 alkyl, m apiiorially substituted C2-C5 alkenyh an optionally 
substituted C2-C5 aiky.nl, hydroxy! , NCS r an optionally substituted: C1-C5 alkoxy* - 
N(R^)(R2b)> -C(0)QH, : -ao optionally substituted -SQ^CH^ an optionally substituted ~ 

5 an optionally substituted -SQ2OH, -0(O)H v an optionally substituted «C{0)C3f 

an optionaJly substituted -C(p)N(<3tl3)& an optionally substituted -C(0)Nlfe s an 
optionally substituted an optionally substituted heieraeyele or heteroaromatic, or 

an Ria attached, to a carbon directly bonded to tb.€ ring bearing Rs ? taken with Kg and the 
carbon to which K\ n is attached form an optionally suhstimied C3~C6 eycloalkyl or 

10 carhocyele or an optionally substituted heterocyeie, or an attached to a carbon 
directly bonded to the ring bearing taken with R] 2 and the carbon to which R u is 
attached fonn aB optionally substituted C3-C6 cycjoslkyi or earboeycis or an optionally 
substituted heteroeyofe 

3 92, The compound of claim 39 1 wherein &2 is H 



15 393, The compound of claim 39 1 wherete R2 is an optionally substituted CI 5 alky! 
or halogen, 

394. The compound of claim 391 wherein R 2 is an optionally substituted methyl 

395. The compound of claim 391 wherein R* is halogen. 
3 96, The compound of cl aim 3 91 wherein R 2 & E 

20 397, The compound of claim 391 wherein R;> is CL 

398, The compound of claim 391 wherein Rs is an optionally substituted G i -C5 alkyl. 

399, The compound of claim 391 wherein R 2 is methyl. 
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400. The compound of claim 391 wherein is selected from optionally substituted 
C1-C3 alkyl Gl and CF 3 

401 . "die compound of el aim 3 91 wherein R% is methyl or ethyl . 

402. Tlie compoiBid of claim 391 wherein R 2 . is CI or singly or multiply, fiuor mated 
5 metfiyior ethyl. 

403 . The cornpomid of claims 39 1 - 402 wherein m is one. 

404, The compound of any of claims 39 1 -402 eiaims wherein .R^ and are both IL 

405 ; The compound of any of cJ aims 39 1 -403 wherein R Xn m& K\h m both methyl 

406, The compound of any of claims 3 9 1-403 wherein the R \ n attached to a carbon 
10 directly bonded to the ring bearing taken with R$ and the carbon to which is 
att&ehed Ibnn an optionally substituted C3-C6 oycfoalkyL 

4Q7> The compound of any of claims 391-403 wherein the attached' to a carbon directly 
bonded to the ring hearing Rt2> taken with R ^ and the carbon to which R m attached 
form an optionally substituted C3-C6 eyeloalkyi. 

15 408> The compound of my of claims 391 -402 wherein m w I and Ku and Rn> taken 
together with the carbon to which they are attached form an optionally substituted C3-C6 
eycloalkyi, 

409. The compound of any of claims 391-403 wherein and R;b attached to the 
game carbon, taken, together with that carbon, form an optionally substituted heierocyele. 

20 410. The eornpound of any of claims 391-409 wherein and arc both IL 

411 . The compound of any of claims 391-41 0 wherein R 4 is :B, 
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41 2, The compound of any of claims "391-41 1 wherein each of R4, R$> -R^ and R 7 is 
independeiilly selected from H ¥ a halogen, an optionally substituted CI ~G5 alkyl, 
hydroxy!, and an optionally substituted G1-C5 alkoxy 

413, The compound of any of 'claims 391 -412 wherein no more than four of R^, 
R U h R } 1 and R.j 2 are oilier than B , 

414, The compound of any of daiais 391 -41 3 wherein no more than three of 
Rio> Rn and tin are other than IT 

415 . The compound of any o f claims 3 91-414 wh erein no more far? two of R Ss R K > 
Rj i and Rn are other than it 

41 Ci The compound of any of claims 391-41 5 wherein only one of R% Rio, Kn and 
Ri2 is -other than H. 

4 T'7, The compound of any of el aims 3 9 i-41 4 wherein Rj a is H, 

418, The compound of any of claims 391-416 wherein R^ a is methyl or ethyl 

419. The compound of any o f el aims 391 -4 1 6 wherein R^b is m optionally substitute 
aryi containing a single ring or an optionally substituted heteroaryi containing a single 
ring. 

420, The compound of any of of aims 391-41 6 wherein R 3b is an optionally substituted 
C6 aryl 

421 . The compound of any of claims 39 ! -41 6 wherein R$ b is an optionally substituted 
heteroaryi ring containing 6 ring atoms, 

422 . Th$ compo und of any of claims 39 1-4 16 wherein E 3 h is an optionally substituted 
heteroaryi ring containing 5 ring atoms, 

423, The compound of any of cl aims 391-416 wherein E3 an optionall y substitute 
heteroaryi. 
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424, The compound of any of clai ms 39 1 -416 wherein Rj is an optionally substituted 
morphollno. 



425. The compoisici of my of claims 3§1 -41 6 wherein R; v is m optionally substituted 
aryl 

5 426, The compound of any of claims 39 1 -41 6 wherein R 5 is an optionally substituted 
C3-C6 cyctoaikyl 

427, The compound of any of claims 391 416 wherein R^> is a 6, 5-fesed heteroaryl 

428. The compound of any of ebims 391-416 wherem R^ is a heteroaryl containing 6 
ring atoms of which up to two are R 

10 429, lliecam^u^ - N( RjuXR^ is H and 

Rab is six-membered Iieiemaryl containing one or two N, 

430, Ilie compound of any claims 391-429 wherein any options! Mbstitixtionis 
independently sekcleciironi; halogen, hydroxy, €N 3 C.1-G3 alkyL halogen substituted. 
C1~C3 &!kyl C1-C3 aifcoxy, and halogen substituted Ct-03 alkoxy 

15 43 L Hut compound of any of claims 391 -430 wherein Rio is CI. an optionally halogen 
substituted methyl or an optienal ly hal ogen substituted m cthoxy, 

432; The compound of any of claims 30 1 -43 1 wherein R? is II . 

43 3. . The compound of any el aims 39 1 ~4 1 6 wherein R 3 is ~N(H)R3fcv 

434, The compound of any of claims 39 1 -433 wherein R s is an optionally halogen 
20 substituted methyl or an optionally halogen substituted mcthoxy, 

435, Hie compound of any of claims 391 -434 wherein at least one of 'R* s and R? is 
EL 
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436. The compound of any of cl alms 39 1 -435 wherein at least two of R4, &&, and R? 
are H, 

43 7, The compound of any of the claims 39 1 -43 6 wherein K 4 , Es ? ami R 7 are ih 
43 8. Ilie campound of claim 391 wherein is- Selected from: 




439. The compo und of cl aim 39 I wherein Rr 0 is selected ftom; 




siibsututcd. 
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440. The compound of any of claims 391 416 wherein is selected fr&m m 
optionally substilited pyridiiiy! group, an optionally substituted pyrimidiiiy^ group and an 
optionally substituted phenyl groop, 

5 44 L The compound of any of claims "3.9-1 -41 6 wherein Rr <b is an optionally substi t uted 
pyridmyl group. 

442. The compound of any of claims 391-416 wherein is an optionally substituted 
pyrimidmyl group. 

443, The compound of any of -claims 391-41 6 wherein is an optionally substituted 
10 phenyl group. 

444, The compoumi of my of claims 391-443 wherein A is Ov 

445. The eompoimd of any of claims 391-444 whereih A is NOGH^ 
446 . A compound of any of claims 391-445 wherein R3 Is -N(R3a)(Rab) - 
447. A compound having the formula; 



15 



o 
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Wherein; 

• Y ? W, X s Y and Z are i^iciependently N or G 
A is O or NOCH*; 

indicates a do uble or singl e bond; 

each and Rn> is independently: H # halogen, hydroxy!, -C'N, an optionally substituted 
d ~C5 aikyl 5 an optionally sabstiiBted €2hG5 alfcenyl, an optionally substituted C2-C5 
alky&l, an optimally substituted CI-C5 alkoxy, -N02; or an and R-^ attached to the 
same carbon, taken together with that carbon , form an optionally substituted C3-C6 

10 eyeloalky! or earbocycle or an optionally "substituted heierocycle; ; or an E* a attached to a 
carbon directly bonded to the ring bearing Rg, taken with and the carbon to which R.^ 
is attached, form an optionally substituted C3-C6 cydoalkyi or earho cycle or an 
optionally substituted heteracyele; or an Rj a attached to a carbon directly bonded to the 
ring bearing K ^ taken with R12 and the carbon to which R.j a is attached form an 

15 optionally substituted C3 -C6 cy do alky ! or earboeyd e or an optionally sub stttuted 
hetcrocyeic; 

m • i, 2 or 3; 

R2 is hydroxy!, ~NG2 >; . an optionally substituted CI ~€5 alkoxy -CN. an optionally 
substituted CI ~C5 alkyk an optionally siibstit^ted C2-C5 alkenyl, an optionally 
28 s absii tuted C2-C5 alkynt or halogen; 

R 5 k R OH, optionally substituted CI-CIO alkyl, optionally substituted C2.-C 1 0 alkenyL 
an optionally substituted G2-C1.G alkynl, optionally substituted CI -€10 alkoxy, -OR^, ~ 
OR^-SR^ -SR 3 ^ -N(R 5a )(R^) s ~N(R^(%) >: -N(R3b)<R34 an optionally substituted 
aryl 5 an aptioiuiLiy substituted heteroaxylj an optionally substituted cycloalfcyi 5 an 
25 optionally substituted earbocyde or an optionally substituted heteroeycle; 
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is H or m optionally substituted C I to C i 0 alky! m optionally substituted C2~€l 0 
alkenyL imopliomiliy substituted C2 — GJO alkyni. or R3a and E3b taken together with 
the N to which they are attached can fbmi a helefoeycle or heteroafy!; 

IWis&n optionally substituted aryl, an optional iy substituted heteroaryL an optionally 
3. substituted cycloaikyi an optionally substituted carboeyc!e ; an optionally substituted 
heteroeyele* or an optionally substituted CI to CJO alkyk an optionally substituted C2~ 
CIO aifcenyL an optionally substituted C2 -CI O alkyn! or R3a and R3b taken together 
with the N to which tfeey are attaclied can fomi a . heterocy el e. or heteroaryi; 

each f>f R4. R$, R# and R? arc independently: -H, a halogen* an optionally substituted CI ~ 
10 05 alkyL an optionally substituted C2-CS alkenyl, an optionally substituted G2-G5 
afkynl, hydm^yl, NOs 5 an optional ly substituted C I -C5 alkoxy -CM, -C(0)OB 5 an 
optionally substituted -SQ2CH3, an optionally substituted an optionally 

substituted ~C(0)H, an optionally substituted -C(0}Clh* an optionally 

substituted -C(Q)N(Ci-b) 2 , an optionally substituted *0(Q)NH2 r an optionally substituted 
IS -SC.Hi, an optionally substituted heteroeycie or heteroaromatic, or ~H{R&X^b3» 

wteein each and R^b is independently: H ? hydroxy an optionally substituted C1-C5 
alky!, an optionally substituted C2-G5 alketiyl ; : . an optionally. substituted C2-G5 alkynl; an 
optionally substituted. CI -C5- alkoxy or an R^ and R^b attached to the same nitrogen, 
taken together with that nitrogen form an optionally substituted hetemeycle or 
20 heteroaromatle; 

and 

each of R% Ra** Ru and R l2 is independently H ? ,-CR hydroxy!, a halogen, an 
optionally substituted C l-€5 alkyl an optionally substituted C2-C5 alkenyl, an optionally 
substituted C2-CS alkynl, hydm&yl NCfe, an optionaily substituted CI -OS aikoxy* ~ 
25 N(R2 S )(R2b)> -€(0)011 an optionally substituted -SQ^GH^ an optionally substituted - 

an optionally substituted -SQ&0H, -C(Q)H ? an optionally substituted ~G{Q)Clh, 
m optionally substituted -C(0)N(C.H3)2^ ;m optionally substituted -C(0)MHa 5 an 
optionally substituted. -SCH^ an optionally substituted heteroeyele or beteroaromatic, or 
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an. Kia attached to a carbon directly bonded to the ring bearing taken with R$- and the 
carbon, to which Ri 3 is. attacked form an optionally sn^^^^ 

carbooycle or an optionally substituted heteroeyefe, or m Ri 3 attached to a carbon 
directly bonded to the ring hearing Ri2 5 taken with Ri? and the carbon to which K\ & m 
5 attached form. . an optionally substituted C3-G& cycloalkyl or carhoeyde or atl optionally 
substituted hetemeyeie, 

448. The com pound of claim 447 wherein R$ is H 

449. The eompodnd of ekmti 447 wherein is an optionally substituted C1-C5 alky] 
orhalogai, 

iO 450. The compound of cl aim 447 wherein R% is an optionally substituted methyi 
45 1 The compound o f claim 447 wherein R? is halogen. 

452, The - compound of claim 447 wherein R/> is K 

453, The compound of cl aim 447 wherein R. 2 is Oh 

454, Hie compound of claim 447 wherein R? is an optionally substituted- CI -C5 alfcyL 
15 43 5 , Tire compound of claim 447 wherein R/? is methyl * 

456. The compound of claim 447 wherein K$ is. selected from optionally substituted 
CX-C3 a!ky! ? CL and GF 3 

457. The compound of claim 447 wherein R? is methyl or ethyl 

458. The compound of claim 447 wherein R 2 is CI or singly or multiply fiuorinated 
20 methyl or ethyl 

459. The compound of cl aims 447-458 wherein , m is one, 

460. The compound of any of claims 447-459 wherein R^ and Rib are both H , 
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461 < The compound of any of claims 447-460 wherein and are both methy l 



462, Tfce compomid of any of claims 447-460 wherein the Rja attached tea carbon 
directly bonded to the ring bearing Rs, taken with Rg and the carbon to which R| S is 
attached form : an optionally substitxited €3-06 oycloalkyt 

5 463, The compound of any of claims 447-460 wherein the attached to a carbon directly 
bonded to the ring -bearing R1& takeir with and the carbon to which Rj <r is attacked 
fonii an optionally substituted C3-C6 eyeloalkyL 

464 , The compound of any of claims 447-438 wherein m is I and Ku and R is> t&fcen 
together with the carbon to which they are attached form an optionally .^festituted 

10 eyeloaikyt 

465. The compound of any of claims 447-460 wherein Ru and attached to the 
same carbon, taken together with that carbon, form an optionally "substituted heterocycie. 

466, The compound of any of claims 447-465 wherein R$ and ll y are both IL 

467. The compound of any of claims 447-466 wherein lU Is H. 

IS 468. The compound of any of claims 447-467 wherein each of R4, R$* and R7 is 
independently selected from H ? a halogen, an optional fy substituted CI -OS &lkyi> 
hydroxy!, and an optionally substituted. CKCS alkoxy 

469. The compound of any of claims 447-468 wherein no more th an four of Rg* Rg> 
Rjp > Rjj and Rsi are other than. B. 

20 470, The compound of any of claims 447-469 wherein no more than three of R^ 
Rio, Rj 1 and Rfi are other than £L 

47 L The compound of any of claims 447-470 wherein no m ore than two of Rg, R?o ? 
R]j and R} > are other than ¥L 
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472. The compound of any of claims 447-47 1 wherein only one of R§, R$ y Ri^ Ru ami 
R12 is other than. H . 



473 . 'Hie compound of any of -claims 447-472 wherein Kg* is H. 

474- The compound of any of claims 447-472 wherein R 3a is methyl or efhyL 

5 475. The compound of any of claims 447-472 wherein R&is an optionally s^bstitotod. 
ary! containing a single ring or an optionally substituted heieroary! containing a single 
ring. 

476. The compound of any of claims 447-472 wherein R^ is an optionally substituted 
€& arvl 

10 477. The compound of any of claims 447-472 wherein R^b is an optionally substituted 
lietetoaryi ring containing 6 ring atoms. 

478. The compound of any of cl aims 447-472 wherein is an oplionally s obstitoteci 
heteroary! ring containing 5 ring atoms. 

479. The compound of any of claims 447472 wherein R* an optional] y substituted 
15 heteroaryL 

480. The compound of any of claims 447472 wherein R* is an optionally substituted 
morpholiiio. 

48L The compound of my of claims 447472 wherein R $ is an optional ly substituted 
aryi. 

20 482. The compound of any of claims 447472 wfeersin *s W optionally substituted 
C3 426 cyeloaikyh 

483, The compound of any of claims 447-472 wherein R 5 b is a 6, 5-fused heieroaryL 
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484, The eorafXKmd of .any of claims 447-472 wherein R% is a heieroatyl containing 6 
ring atoms of which up to two are N* 



485, The compound of any of claims .447-472 where R> is ~N(R^}(R3b) 5 Rs* is H and 
Rib ?s six-membersd heteroaryl containing one or two R 

5 The coiBpoimd of any claims 447-485 wherein any optional substitution Is. 

indepmdmtly selected from; halogen, hydim>; CN, CI -03 alky!, halogen substituted 
CI-C3 alkyh CI-C3 alkoxy* and halogen substituted C 1.-03 alkoxy. 

4 8 7; The compound of any of cl aims 446-486 wherein m £l ? aft optionally halogen 
substituted methyl or m optionally halogen substituted ynefeoxy 

10 4M, Urn compound of any of claims 446-487 wherein R? is H, 

4S9> The confound of any claims 446-488 whereinR^ i$ N(H)R^^. 

490. The compound of any of el aim s 446-489 wherein R$ is an optionally halogen 
substituted methyl or an optionally halogen substituted rnelhoxy 

491 , The compound of any of claims 446-490 wherein at least one of FU* Rs* and R? is 
15 K. 

492 > The compound of any of cl aims 446-491 wherein at least two of R 4 , and R ? 
are 11 

493 ; The compound of any of the claims 446-492 wherein and R? are H , 

494. The compound of claim 446 wherein is selected from: 
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493 . llie oompoitnd of claim 446 wherein Rsb is selected from: 



5 




10 substituted; 

496, The compound of any of claims 446-49 1 wihcrem is selected from an 
optionally substitiied pyridmyl group, an optionally substituted pyiimidinyi group md m 
optionally substituted' phenyl group, 

497. The cotnpoiind of any of claims 446-49 1 wKerein &?b is-aft optionrfly s^bstimted 
IS pyridiny! group. 
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498. The compound of any of claims 446-491 wlicrom is m optkmaOy substituted 
pynmidmyl group. 

499 . The compound of any o f claims 446-49 1 wherein R 3 b is an optional I y s ub stiruted 
phenyl group. 

5 5 00. The compound of any of claims 446-499 wherein A is @L 

501 . The compound of any of claims 446-499 wherein A is NOCH^ 

502. A coix^aund of any of claims 446-501 wherein R3 k -^R^^R^). 
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FIGURE 1 



Row 


IUPAC name 


COX-1 
ICSO^m) 


COX-2 
IC50 (urn) 


1 1 


{6-fluorc~5-methoxy-2-methyM-[(5-m acid 


3.3 


0.29 


2 


{H(5-chioro-2-thienyI)carbonyl]-5-meto^ acid 


5 


0.2 


3 


[1-(cyclohexylcarbonyl)-5-hydroxy-2-methyl-1H-indol-3-yllacetic acid 


>100 


3.22 


4 


[6-fluoro-5-methoxy-2-methyl-1-(24hienylcarbonyl)-1H-indol-3-yj]acetic acid 


6.3 


0.32 


5 


{6-nuorc-5-hydroxy-2-methyl-1-[(5-m^ acid 


16.3 


0.41 


6 


[6-fluoro-5-hydroxy-2-methyl-1-(2-thienylcarbonyl)-1H-indol-3-yl]acetic acid 


27.3 


0.23 


7 


{1-[(5-chloro-24hienyi)rarto^ acid 


35 


0.2 


8 


{1 -[(5-chIoro-2-thienyI)carbonyl]-6-fluoro-5-hydroxy-2-methyl-1 H-indol-3-yl}acetic acid 


85, 90 


0.56 0,6 


9 


{1-[(6-chloropyridirv3-yl)carbonyfl^^ acid 


>100 


>10 


10 


{1-[(6-chloropyridirv3-yl)carbonyl]-5-rriethoxy-2-methyl-1H-indol-3-yl}acetic acid 


>100 


2.8 


11 


[5~hydroxy-2-methyl-1-(pi peri din-1-ylcarbonyl)-1H-indol-3-yl]acetic acid 


>100 


8.9 


12 


[5-methoxy-2-methyl-1-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]acetic acid 


>100 


>22.2 


13 


{1-[(5-chloro-2-thienyl)methyl^ 


>100 


>10% 


14 


{6^hloro-1~[(5-chloro-2-thienyl)methyl^ acid 


>100 


>10% 


15 


{14(5-chloro-2-thienyl)methyl]-5-hydroxy-2-methyl-1H-indol-3-yi}acetic acid 


>100 


>100 


16 


{1 -[(5-chloro-2-thienyi)methyl}-5-methoxy-2-methyl-1 H-indo!-3-yl}acetic acid 


>100 


>100 


17 


[1-(cyciohex-1-en-1-ylcarbonyl)-6-fiuor^6-methoxy-2-methyl-1H-indol-3-yl]acetic acid 


>100 


3.03 


18 


[1-(cyclchexy1carbonyl)-6-fluorch5^^ 


>100 


0.4 


19 


[1-(cydohexylcarbonyl)-5-methoxy-2-methyl-1H-indol-3-yl]acetic acid 


>100 


0.8 
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CDUb antagonist activity at 10 
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FIGURE 3 



COX-2 Human 


Whole Blood Assay 
IC50 (urn) 
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FIGURE 4 



Row 


tUPAC Name 


DAO Activity Percent 
Inhibition at 10^M 


DAO IC50 frim) 


1 


lH-indole-2-carboxylic acid (positive control) 


96 


0.71,0,62, 0.49 


2 


(1 -methyl-1 H-indol-3-y!)(oxo)acetic acid 


-36.3 




3 


(2E)-3-<1H-indol-3-yl)acrylic acid 


6.4 




4 


(3S)-2,3,4,9-tetrahydro-1 H-b-«rboline-3-carboxylic acid 


-2.96 




5 


(5-bromo-1 H-indol-3-yl)acetic acid 


4.1 




6 


(5-methoxy-1 H-indoK3-yl)acetic acid 


-40.2 




7 


1 -(phenyisulfonyl)-1 H-indole-3-carbaldehyde 


-2.2 




8 


1 ,2,3,4-tetrahydroisoquinoline-3-<arboxylic acid hydrochloride 


-12.17 




9 


1 H-benzimidazole-2-sulfonic acid 


■487, 15.25 




10 


1 H-indole-3-carboxylic acid 


-13.2 




11 


1 Hnndole-5-carboxylic acid 


-9.7 




12 


1 H-indole-6-carboxylic acid 


-6.7 




13 


1 H-pyrrole-2-ca rboxyl ic acid 


71.09 


1.26, 1.26 


14 


1-methyM H-mdole-2-carboxylic acid 


-2.3 




15 


2-hydroxy-3-(1 H-indol-3-yl)propanoic acid 


-6.62 




16 


Z-hydroxy-3-methylisova line 


-42.21 




17 


3-{1 H-benzimidazol-2-yl)propanoic acid 


-12.21 




18 


5-chloro-1 H-indole-2-carboxylic acid 


66.6, 54.54, 74.28 


5.6, 5.6 


19 


5-(1uoro-1 H-indole-2-carboxylic acid 


93.5, 72.9 


0.38 0.38 


20 


5-hydroxy-1H-indole-2-cart»xylic acid 


60.5 


1.07, 1.07 


21 


5-hydroxy-1 H-indole-3-carboxyiic acid 


58.7 


4.5, 0.93 


22 


5-methoxy-1H-indole-2-carboxylic acid 


11.5 




23 


5-phenyl-2-ftiroic acid 


-8.71 




24 


a-(hydroxymethyl)-D-ty rosine 


-12.18 




25 


a-{hydroxymethy!)phenyialanine 


-17.2 




26 


ethyl 2-methyl-1 H-indole-3-carboxylate 


-6.8 




27 


indo!ine-2-carboxylic acid 


37.34 


2.87, 2.87 


28 


methyl 1 H-indole-3-carboxylate 


-2.3 




29 


methyl 4,6-dimethoxy-1 H-indole-2-carboxylate 


0.1 




30 


methyl 4-methoxy-1 H-indole-2-carboxylate 


-6 




31 


methyl 6-methoxy-1 H-indole-2-carboxylate 


-8.2 




32 


piperidine-2-carboxylic acid 


-13.3 




33 


proline 


-16.17 




34 


pyridine-2-carboxylic acid 


-6.48 
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FIGURE 6 



Row 


Compound 


COX-1 erayme IC50 
(uM) 


COX -2 enzyme 
IC50 (uM) 


Human whole blood 
COX-l ICS0 (uM) 


Human whole blood 
COX-2 IC50 (uM) 


1 


control-celcbrcx 


15, 12 


0.22,0.17 


l2.08i0;75(n-5) 


0.42±Q.02(n-5) 


2 


control-rofccoxib 


>100 


3.2 


39 


0.24 


3 


control-valdecoxib 


>100 


0.04 


100 


0.15 


A 


(I - benzoyl- 5-hy draxy -2-mclhyU I l!-indol-3-yl)acctic acid 


3 { 


0.3 






5 


(1 .bcnzoyl-5'mclhax)-2-mclhyl- Ul-indoW-yljacctic ocid 


0.3 


0.22 






6 


( I -bcnaoyl-teWoro-S-m cthoxy-2-methy 1- 1 H-indol-3-yl)acetic 
acid 


>I00 


0,33.0.26 






7 


( 1 -bcnzoy l-6-fluom-5-hydroxy-2-mcihy 1- 1 H-mdol-3-y Qacetic 
acid 


10.5 


0.35 






S 


(l-benzy!-5-nuaro~2-niethyl-l H-indol-3-yl)acetic acid 


>100 


>100 






9 


(1 -bcnzyl-54iydraxy-2-mcihyl- 1 H-indol-3»yl)accuc ucid 


>100 


>10 






10 


(1 -bcnzyl-6^hlorcv-5-m«tha\y-2-mcihyl-l H-mdol-3-yl)accttc 

acid 


>100 


>100 






i 11 


(2H)-3- { 5-chloro-2-m cihy 1- 1 -f 3-(lrifluorom clhoxy)benzy 1 J- 1 H« 
indoi-3-yl) acrylic acid 


>100 


>10O 






12 


(2Ii>3.{ 5-nuoro-2-roclhyl-l43<trinucTomclhoxy)bcn2ylJ- HI- 
indolo-yljacryhc: ucid 




>10O 






13 


(2£)-3-{ 5-mcthoxy-2-iu ethyl- 1 -[3<trifluorornclhoxy)b*nzyl M H 
indol-3-ylj8crylic acid 


>100 


>100 






14 


(5-fluoro-2-mclhy 1- 1 H-indoJ-3-y l)acctic acid 


>100 


>100 






15 


(6-cMoro-5-methaxy-2-methyl* 1«{ 4- 

1 (u i fliioromcthy l)lhio]bcn2oy 1 } - 1 H-tmiol-3-y tyacetic acid 


>100 


>100 






16 


(6-chloro-5-niethoxy-2-rnethyl. 1 -{ 4- 
[(Lfi0uoromeihyl)lhia|bcnzy!}-1 H-indol-3-yl)acctic acid 


>100 


>100 






17 


(<>-nuorcv5-hydroxy-2-methyM -{4- 

[(uifluoromclhy l)ihioJbcnzoyl}- lH-indol-3-yl)acctic acid 


>100.>10 


>10,>100 






18 


(6-fluoro-5-mcthoxy-2-mcthyM - { 4- 
((mfluororncthyl)thio]bcnzoyl)-lH-indol-3-yl)acctic acid 


>10 


>10 






19 


(6- fluoro-5-m cthoxy-2-mcihy 1- 1 • { 4- 
((trifluororacthyljihiojbcnzyl} ■ lH-indol-3-yl)acetic acid 


100 


>100 






20 


( 1 -< 1 J-bcnzothiaKol-2-ylmclhyl)-5-nuoro-2-tnclhyl-l H-indol-3- 
yl](oxo)aceiicacid 


>100 


>100 






21 


| l-(l ,3-bcnzolhia7.o!-2-y ImeihyO^-chloro-^-dimcihyl- 1 H- 
indol-3-ytjacciic acid 


MOO 


>100 






22 


{1.(1 J-benrothb7.ol-2-ylmc%l)^chlorc-5-nuoro-2-melhyl-UI 
indol'3.yl)acciic acid 


>I00 


>I00 






23 


[ I •( 1 >bcnaothiazo]«2-y tmclhyO-6-chloro-5-mctha<)-2-mcihyl- 
lH-indo!-3-yl]acetic acid 


>I00.>10,>100 


>10,>10,>100 






24 


[ 1 -( 1 ,3-bcn/.othiii2ol-2.y!m ethyl)-6-niK>ro-5-methoxy«2-methyl- 
lM-indol-3-yllacetic acid 


>10.>100 


>100,>l0 






25 


[ 1 .(2,3-dichlorobenz:oyl> 5-hydroxy-2-mc\hy 1- 1 H-indol-3- 
yljacctic acid 


>100 


>10 
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Row 


Compound 


COX- 1 enzyme 1C50 
(uM) 


COX -2 tittywe 
1C50(uM) 


Human whole blood 
COX-1 lC50(uM) 


Human whok blood 
COX-2 IC50(uM) 


26 


[ I <2,3-d>chlofobcnzoyl>5-mclhaKy-2-nicihy1.1H-indol-3- 


MOO 


>10 






27 


[ 1 -(2,4-dichIorobenzoy l>5-hydroxy-2-mcthyl- 1 H-indoI-3- 


29.9 ND 


>10 






28 


[N(2-chiofobcnzyl)-6-nuDro-5-mclhoxy-2-mclhyl-l H-indol-3- 


MOO 






MOO 


29 


I K3,4-djchIorobcnzoyl)-5^ydra\y-2-incthy 1- lH-indol-3- 
yljacctic Bcid 


>100 


MOO 






30 


[ I -(3,4.dichlof0bcj«oy1)-S.methaxy-2-m ethyl- lH-indol-3- 

y IJ3LCUC UUU 


MOO 


MOO 






31 


[1 <3,4^inLiorobcrizo>'i>.5-hydraxy-2-incthyI- 1 H-indol-3- 
yljacctic acid 


>100 


>10 






32 


1 1 -(3.4-dinuorobcnzoyl>5-methoxy -2-methyl- 1 H-indol-3- 
y 1 Jiicctic acid 


>100 


MO 






33 


[ N(3.bromobcnz>l>6-ch!oro-5-mcihoxy-2-ni ethyl- IH-indol-3- 
yl Jncclic acid 


>to 


>10O,>10O 






34 


[ I -(3-chlorobenzoyl>-5-hydroxy-2-in ethyl- 1 H-indol-3-ylJacetic 
acid 


MOO 


MO 






35 


[ 1 -(3-diioroben2Dyl>5-melhoxy-2-mclhy 1- 1 H-indol-3-y ljacctic 
acid 


>100 


MO 






36 


[l-(4-broroobcnzoyl)-<>fluoro-5'hydraxy-2-niclhyl-l H-indol-3- 
yljacctic acid 


21.1.26.3 


0.18,0.16 1 


60.9 


0.67 


37 


1 1 -(4-bromobauoyl)-6-fluoro-5-niedioxy-2-mcthyl- 1 H-indoi-3- 
yljacctic acid 


2.2 


0.14 






38 


[ 1 <4-bromobcnzy l)-4.6-difiuoro-5-hy droxy-2-mcthy 1- 1 H- indol-j 
yljacctic acid 


>100 


MO 






39 


[l<4-bromobenzyl>4,6-difluoro-5-nJclhoxy-2-methyl-Hl-indol- 
3-yI]accuc acid 


24.6 


MO 






40 


[l-(4-tcoroobcn^I)-5-h)'droxy-2-mcdiyl'lH-tndol-3-yl|acctic 
acid 


moo 


MO 






41 


[ 1 -<4-broroobmzyl>5-mcthoxy -2-mcthy 1- U i-indol-3-ylJacctic 
acid 


20,4 


7.1 






42 


| l-(4-br«noben2yl>6-chlorcv5-nicthoxy-2-niclhyl-l H-indol-3- 
y ljacctic acid 


10 


MOO 






43 


[ 1 <4-bromobcnzyl>6-fluoro-5-nicthoxy-2-it ethyl- lH-indol-3- 
yljacclic acid 


<10 






<10 


44 


[ 1 -(4-chlorob«n2oyl>4.6^diTluoro-5-hydro < xy-2-nn:thyl-l Il-indol- 
3-yl]acciic acid 


>100 


MO 






45 


[ 1 .(4-chlorobcnzoyl>-4-fluoro-5-hydroxy-2-mclhyl- lH-indol-3- 
yljacetic acid 


MOO, MOO 


1.3,4.3 


59.7 


8 


46 


( 1 -(4-chlcroben2oyl>4.nuoro-5-mcthoxy-2-fncthyl- 1 H-indol-3- 
yljacctic acid 


50 


4 






47 


1 1 -(4-chlorobcnzoyI>5-hydnoxy-2-ni cthyl-1 H-indol-3-yl Jacctic 
acid 


9.3±0.87(n«6) 


,!9±0.04(n-6) 


12.9 


0.51 


48 


[ I -(4-cnlorob«n2ioyl>$-Ibwo-5-hydrwy-2-mcthyl-lH-indol.3- 
yljacetic acid 


30.U3.3(a-5) 


0 33±0.02 (n-5) 


30.2, 28.8 


0.60, 0.79 


49 


1 1 -<4-cWctrobcn2oyl)-6-nuoro-5-mcihaxy.2-mcthyl- lH-indol-3- 
y 1 Jacctic acid 


5,2.3 


1.5.0.6 






50 


[ l<4-chlorobcn2yt>5-nuoro-2-mcUTyl-lH-indol-3.yl]acctic acid 


MOO 


MOO 
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Row 


Compound 


COX-leraymelCSO 
<uM) 


COX -2 enzyme 
ICSO(uM) 


Human whole blood 
COX-1 ICSO(uM) 


Hum on whole blood 
COX-Z IC50 (uM) 


51 


( i -(4-chJorobenzy l)-5 -hydroxy-2-melhyl- 1 H-indoi-3-yl]ac*tic 


60 


MO 






52 


[ l-(4-cyanoben2oyl>5-metha\y-2-methyl-l H-indol-3-yijacetic 

BCld 


72 


2.7 






53 


[ l-(4-e toy lbcnzoyl>5-mcthoxy-2-m ethyl- lH-indol-3-yl]acetic 
ucid 


0.2 


MO 






54 


[ 1 -(4-fluorobcraoy l)-5-hydioxy-2-mcihyl- 1 H-indol-3-y Qacetic 


14 


0.9 






55 


fl-(4-nuorobcn^I>5^cthoxy-2-mcthyl-Hi-indol-3>yl]acctic 


0.6 


0.4 






56 


[ ! <4-fluaobcnzyl)-5-niethoxy-2-niethyi'lli-indol*3*yI|accuc 


>10O 


>10 






57 


[ i -(cyciohcx- 1 -en- 1 -y lcarbcmyl)-6-fluoro-5-niclhoxy-2-mcthyl- 
I II- indol-3-y I Jacetic acid 


>100 


3.03 






58 


[ 1 -(cyclohcxylcarbonyl>-5-hydrox)'-2-mcihy 1- 1 H-indol-3- 
yl jacetic acid 


>100 


3.22 






59 


[ l-(cycloh«Kylcarbonyl>-5-nicthoxy-2-mcthy|- 1 H-indol-3- 
y l]accuc acid 


>100 


0.8 






60 


( 1 -(cyclohcxylcarbony I)^numo-5-mtfihoxy-2-meihyl-UI-indol. 
3-yl]acetic acid 


>100 


0.4 






61 


(4-chlori>H4-chlorobeiizt)yl)-5-m ethoxy -2«mcthyl- 1 H-indol-3- 
yljacetic acid 


>100 


>30 






62 


(4-chloro-l -{4-chlorobcnzyl)-2.5-dijn ethyl- 1 H-indol -3 -yljacetic 
acid 


10 


>100 




>IO0 


63 


[5-fhwrcvi-(4-nuorobc^)-2-mcihyl.!H-indol-3-yi]aceuc acid 


>I00 


>100 






64 


{5-hydraxy-2-raelhyl-l -(3-methyU>eiizoyI> 1 H-indol-3-ylJacetic 
acid 


>I00 


MO 






65 


[5-hydr oxy-2 *ra ethyl- 1 .(3-pheiiy lprop-2-ynoy l> 1 H-indol*3- 
yl Jacekc acid 


4,9 


>10 






66 


[ 5-hydroxy -2 -methyl- 1 -(4-mcthylbenzoyi>- 1 H-indol-3-yl]acctic 
acid 


045 


0.3 






67 


|S-hydroxy-2-melhy!-l -(pipcridir*- l-ylcarbonyl>l H-indol-3- 
yi ]ncclic acid 


MOO 


8.9 






68 


J 5-m ethoxy- 1 -(4- m ethoxybciuy I)-2-m cthy 1- 1 H -indoi-3-y 1 Jacetic 
acid 


31.9 


MOO 






6S> 


1 5-m elhoxy-2-m ethyl- 1 -(pipcridm- 1 -y leurbony 1)- 1 H-indol-3- 
yljacetic acid 


MOO 


>22.2 






70 


{ 6-chloro- 1 -(2,3-dic hlorobenzy l)-5-m ethoxy -2-m cthy 1- 1 H -indol - 
3-yl jacetic acid 


MOO 


MOO 






71 


(6-chloro- 1 -<2-ch]oro-4-fluorobcmyl)-5-mcthaxy.2-raethyM II- 
indol-3-y! jacetic acid 


>10.>100 


>10.>100 






72 


[6-chloro- 1 -C2-ch)on>bcn2yl>5«mcthaxy-2-rocthy 1- 1 H-indol-3- 
yljacetic acid 


100 


>100 






73 


[6-chloro- H3,5-dichlorobcnzy l)-2,5-dimethy 1- 1 H -tndol-3- 
yljacetic acid 




MOO 






74 


[6-chloro- 1 -(3,5-dichlorobcnzy l>5-mcthoxy-2-m ethyl- 1 H-indol- 
3-y! jacetic acid 


>100 


MOO 






75 


1 6- chloro- 1 -(3 , 5-difluorobenzyl)-5 -m ethoxy -2-m ethyl- 1 1 I-indol- 
3-yl]acclic acid 




MOO 
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Row 


Compound 


COX- 1 enzyme IC5G 
(uM) 


COX-2 enzyme 
ICSO (uM) 


Human whole blood 
COX-1 ICSO (uM) 


Human whole blood j 
COX-2 IC50<uM) 


76 


[6-chloro-l -(3.5-dimclhylbcnzyl)-5-mclhwcy-2*m ethyl- 1 H-imiol 
3-yl jacetic acid 


MO. MO, 10 


>100.MOO.MOO 






77 


[6-chloro-l -(3<hloro!x:nzoyl>5-mcUK«cy-2"mclhyl« lH-indol-3- 
yl jaccuc ocid 


MOO 


>100 






78 


[6-chloro-l -(3-chlorobciwyl>2.5-dimclhyl« lH-indol-3«yl)acelic 


M 0.4.7 


MOO. MOO 






79 


[6-chloro-l -<3-chtombenzyl>5-methoxy-2-meihyl- lH-indol-3- 
yl]3cctlc ocid 


10.72.0 


>IO.MOO 






80 


(6-chloro-l -<3'Cyajiobcnjyl)*5-Tnclhaxy-2-mcthy 1-1 H-indol-3- 
yljocctic acid 


>100 


>I00 






SI 


(6-chloro-l -<3-nuorobcruyl>5-tnclha\y-2-mcdiyl- 1 H-indol-3- 
yljacetic ocid 


MO 


MOO 






82 


[6-chloro-l ^4H:hIoro-2-fluorobcnzyl>5-niethoxy-2-mcUiyl-l Kl- 
in dol -3- ylj3cctic acid 


>100 


MOO 






S3 


[6-chloro-l <4-chlorobc7Uoy]>5-nuoro-2-niethyl-lH-indol-3- 
yljacetic ocid 


I00,>100 


MO, MOO 


MOO 


>100 


84 


[6-chloro- 1 -(4-chlorobcn7.oyi>5-hydioxy-2-ra ethyl- 1 H-indol-3- 
yt Jacetic acid 


MOO 


1.7 






85 


[6-chloro- 1 -(4-chJorobenzoyl>5-m clhoxy-2-mcthyl- 1 H-indot*3 - 
yl Jacetic ocid 


3 1. 78111. 30 (n» 11) 


1.16*1.67 (n-11) 


14 


0.43 


36 


(6-chlaro-M4^hlorobcnzyl)-2,5-djmelhy!-Ui-indo!-3-yl]acctic 
acid 


>10 


MOO 




MOO 


S7 


(6-chloro- 1 -(4-cMorobcnzy l>5-methcocy-2-m ethyl- 1 H-indol-3- 
yljacctic acid 


16.1, MOO, 30.4, <10 


MO. MOO 






88 


(6-chloro-l -(4-chlorophcny I>S-m cthoxy-2-methy l- 1 H -indol-3- 
yl Jacetic acid 


>100 






MOO 


89 


{6-chloro-l -{4-nuorobenzoyl>5-melhoxy-2-methyl- IH-indol-3- 
yl jacetic acid 


MOO 


0.21,0.37 






90 


[6-chloro-l <cyclohexyIniclhyl>5-niclhoxy-2-incthyl-l IJ-indol-3 
yl jacetic acid 


MOO 


MOO 






91 


{6^chloro-5-mcthoxy-2-nicthyI- 1 -(3-racthylbcnryl)- 1 H-indoI-3- 
y I [acetic acid 


>10 


MOO 






92 


[6-chloro-S-mclhoxy-2-methyi-l -(3-riitrobenzyl> lH-indol-3- 
yljacclic acid 


MO, MOO 


MOO. MOO 






93 


(6-chtoro-5-mcthoxy-2-mcthy !- 1 -(quinolin-2-ylmcthy 1)-1 H-indol 
3-yl Jacetic acid 


MO, MOO 


MOO>MG 






94 


[6-fluoro-l -(4-fluorobenzoy l>5-hydroxy-2-methy 1- 1 H-indol-3- 
yl]acetic acid 


MOO 


0.18 


26.6 


0.63 


95 


[6- fi uoro- 1 -(4- fluorobenzoy l^5-m eihoxy-2-meihy 1- 1 H-indol-3- 

yl Jacetic acid 


8.2 


0.13 


3.1 


036 


96 


[6-fluoro-l -(4-fluoroben2yl>5-methoxy-2-mclhyl-l H-indol-3- 
y) jacetic acid 


MO 






MOO 


97 


[6-fluoro-5-hydroxy-2-mcthyl- 1 <2-thienylcarbonyl)-l H-indol-3- 
yi jacetic acid 


273 


0.23 


14.5 


0.2 


98 


[6- fluoro-5- hydro.xy-2-m ethyl- 1 -(-1-roethy Ibenaoy 1>- 1 H -indo)-3- 
yl jaccuc acid 


3.6 


0.27 






99 


[6-fluoro-5-meihoxy-2-mcthyM -(2-thienylcarbony 0-1 H-indol-3- 
yl jacetic acid 


6.3 


0.32 






100 


I6-fluoro-5«mcthoxy-2-mcthyl-l -(4-mcthylbciuoyl> 1 H-indol-3- 
yi Jacetic acid 


1 


013 
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Row 


Compound 


COX 1 ciuymc IC50 
(uM) 


COX -2 enzyme 
IC50 (uM) 


Human whole blood 
COX-1 IC50 (uM) 


Human whole blood 
COX-2 IC50 (uM) 


101 


{ Uj(4-chlorophcnyl>sulfQnylJ-5-hydroxy.2'mcthy 1- 1 H-indol-3- 

v 1 \ 'i f*> t i r ti r t rf 


>100 


>10 






102 


{ 1 -[(4-chlorophcnyl)sulfonyl )-5-mcthoxy-2-incthyl-l H-indol-3- 

vlinrrrtir nrirt 


>100,M00 


>10, >10 






103 


{ I -[(4-chlorophcnyl)sul ferny 1 J-6-fluon>5-m cthaxy-2-m ethy 1- 1 H- 
uiujio-y i i at tut tit iu 


>100,>10 


>!00.>100 






104 


j l-[(5-chloro-2-thicnyl)carbonyl)-5-hydroxy-2-racthyl-l W-indol- 
3-yl}flcctic acid 


5.5 


0.5 






105 


{l-[(5-chloro-2-thicnyl)cajtonyl>5-niclhaxy-2-mc%l-lH-indoi 
3-y 1 } ace'iic acid 




0.2 






106 


{ I -[(5^hlo«>-2-thknyl)cartKJnyl]-6-nuoro-5-hydroxy-2-mcihyl- 
lH«indol«3«yl} acetic acid 


85.90 


0.56, 0.6 


36 


0.86 


107 


{ 1 -[(5-chlorc-2-thicTiyl)cartwnyl]-6^nuoro-5-mcUiax>'-2-mcthyl- 
lH-mdol-3-y I } acetic acid 


35 


0.2 


7.1 


0.48 


108 


{ 1 -|(5-chloro-2-th Icny I)mclhyl]-5-fhiorc-2-mclhyl-l H-indol-3- 
yl}acetic acid 


>100 


>10 






109 


} 1 -|(5-chloro-2-lhicnyl)mcthyl J-5-hydraKy-2-melhyl-l H-indol-3 
yl} acetic acid 


>100 


>100 






110 


j 14(5-chlom-2-thienyl)melhylJ-5-melhoxy-2-mcthyt-I H-indol-3 
yl {acetic acid 


>100 


>IO0 






in 


{ 1 -j(6<hloropyridin-3-yl)carbanyl)-5-hydroxy-2-mcthy 1- 1 H • 
indo!-3-yl}acetic acid 


>100 


>10 






112 


{ I .[(6<hloropyridiiv3-yl)canbonyl]-5-melhcwy-2-mcihyI- 1 H- 
indol-3-yl) acetic acid 


>100 


2.8 






113 


{ 1 -|3,5-bis(trinuoromethyl)b«nzyl]-^-chloro-5-methox>'-2- 
methyl-lll-indol-3*yl} acetic ecid 


100 


>100 






114 


{ l-[4-(djfluororoethoxy)ben2oyl |-5-hydroxy-2-ni ethyl- 1 H-indol- 
3«yl} acetic acid 


45 


0.25 


67.43 


0.63 


115 


{ 1 -[4-(difIuoromethavy)bcnzoy \}- 5-niethoxy-2-m ethyl- 1 1 1 -indol. 
3-y]} acetic acid 


4.9 


0.56 






116 


{ 1 -[4-(difluoromcthaxy)bt:nzoy I |-cVnuoro-5-hydroxy-2-incihy l- 
lH-indol-3-y I } acetic acid 


>!0O 


0.2 


71 


' 0.85 


117 


{ 1 -{4-{di^ucTOInctha\y)bcnzDyl]-6^nuc^5-methoxy-2-m<lhy^ 
lH-indoI-3*yl) ncctic acid 


18.1 


0.1 


12.2 


0.19 


118 


{ 2-chbro- 1 -| 3-( trifluorom cthoxy)bcnzy If 1 H-indol-3-y i } acetic 
acid 


>10O 


>100 






119 


{2.chloro.3-(3-(tfifluoromclhoxy)benzyl]- IH-indol- 1 -yl) acetic 
acid 


>100 


>100 






120 


{2-methyl-143^trinuOTomctha\y)bcnzylJ-lH-indol-3-ylJacetic 
acid 


>100 


>100 






121 


{2-oxo-l 43-(trifluoromclhaxy)benzylJ-2,3-djhydro-l H-indolO- 
yl jocctic acid 


>10O 


>100 






122 


{4.6-dichloro-2-mcthyl- 1 -[3*{trinuorcmcthoxy)bcnzyl}- IH-indol 
3-y 1} acetic acid 


>10O 


>10O 






123 


{5.6-dicWorc-2-raeUiyi-l-l3-{triflu^^ 
3-y 1} acetic acid 


100, 100,23 


>100,>100,100 






124 


{5-chlon>2-methyl-1 .l3-(trtfluoromethoxy)ben2yl}-l H-indol-3- 
yl} acetic acid 


>100 


>100 






125 


{ 5-chlon>2-methy I- 1 43-(trinuoromclhy0bcnzylH H-indol-3- 
yljacetic iicid 


100 


>100 
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Compound 


COX-t enzyme IC50 
(uM) 


COX -2 enzyme 
IC50 (uM) 


Human whole blood 
COX-1 IC50 (uM) 


Human whole blood 
COX-2 IC50 (uM) 


126 


{5-fluoro- 1 -[3-(lrinuoromethoxy)bcn2y 1 ]- 1 H-indoI-2- 
yl}(o.xo)acetic acid 


MOO 


>100 






127 


{ 5-fluoro-2-mcthyl-l -[3»(trifluoroni cthoxy)bcnzyl)- 1 H-indol-3- 
yl) acetic acid 


>100 


>100 






128 


{5*fluo^c>2M1lc^hyl-^[4.(lJi^u<}ronl^^axy)bcnzyl]-lH•inliol•3• 
yl} acetic acid 


>100 


>10 






129 


{5-hydra>(y-2-niclhyl-l-[(2K)-3'phenylprop-2'Cnoyll-lH-indol'3 
yljactfitc acid 


0.1 


>8 






130 


{5-hydraxy-2-nic%l4'[4<^inuoromcihoxy)bcnzoyl]-lH-indol- 
3-yl} acetic acid 


>10O 


40 






131 


{ShyUroxy-2-incthyl-l 44-(trinuoronicthoxy)bcnzyl]- lH-indol-3 
yl}acetic acid 


>100 


>100 






132 


{ 5-hydroxy-2-methyl-l -[4<trifluorcmiethyQben3»yl}-l H-indol-3 
y!} acetic acid 


25 


>100 






133 


{ 5-mcthoxy- 1 -[3-(trifluoromelhoxy)benzy 1]- 1 H-indol-3-yl } acetic 
acid 


>100 


MOO 






134 


{5-rocthoxy-2-meihyM -(<2E>3-phenylprop-2-cnoyl]- lH-indol-3 
yl}acctic acid 


OA 


5.45 






135 


{ 5- methoxy-2-m cthy 1- 1 *(3-Cui fluoromcthoxy )benzy 1 J- 1 1 1 -indol- 
3-yl)acctic acid 




>100 






136 


{5»mcthoxy-2-ni ethyl- 1 -f4-(triflut>romcUioxy)bcnz»yl}-l H-indol 
3-yl) acetic acid 


>100 


0.2 


21.5 


0.6 


137 


{ 5-mdhoxy-2-methy I- 1 -{4-(trinuoroniclhoxy)bcn2y IJ- 1 H-indol- 
3-yl j acetic acid 


>10O 


>100 






138 


l$-mcthoxy-2-mcthyl-l-(4^trinmTOm 
yljacetic acid 


16.8 


0.4 






139 


{6-chloro- 1 -[(5-chlgro-2-thicnyl)carbonyl ]-5-0uoro-2-mcthy 1- \h 
indol-3-ylJ acetic acid 


>I0 


>10 






140 


(6-chk>n> 1 -[(5-chk>ro-2-thieny l)carbonyl]-5-hydraxy-2-jnethyl- 
lH-indol-3-yUacciic acid 


>10 


>I0 






141 


{ 6-chloro- 1 -[(5-chloro-2-thieny 1 )carbony 1 j -5- m ethoxy-2-m cthy l- 
lH-indol-3-yl} acetic acid 


MOO, 71.3 


> 10, MOO 






142 


{6-chloro- 1 -{(5-chJoro-2-thicny l)mt%)]-5-mcthoxy-2-ni ethyl- 
lH-indolO-yl] acetic acid 


>10O 


MO 






143 


{ 6- ch toro- 1 •{ (6-chlor opyridin-3-y l)m cthy 1 J- 5-m cthoxy - 2- ra ethyl 
lH-indol-3-yl) acetic acid 


>I0 


>I00 






144 


{6-chloro- 1 -[3-(difluoromcthoxy)ben2yl]-5-roethcKy-2-m ethyl- 
lH-indol-3-ylJacclic acid 


>100 


>100 






145 


{6-chloro- 1 -[4-(dilluoromcthoxy)bcn3xyl J-5-m cthoxy-2-mcthyj- 
lH-indol-3-yl}acetic acid 


>1D0,>100 


028, 0.67 


54.33 


0.66 


146 


{ 6-chloro-2,5-d im ethyl- 1-( fluorom clhoxy)bcnzyl J-l H-indol 
3-yl j acetic acid 


>10O 


MOO.MOQ 






147 


{6-chlort>-2.5-dimelhyl- U(3-<trifluoroiTiclhyl)benzylJ-ll l-indol-3 
y]} acetic ucid 


>IOO 


>I00 






148 


{6-ch toro-5-fluoro-2-m ethyl- 1 -(3-(trifluoromelhaxy)benzylH H- 
indol-3-yl [acetic acid 


>10. 100 


MOO, MOO 






149 


(6-chk>ro-5-fluoro-2-methyl- 1 -[3-(trifluoromcthyl)bcnzy 1]-1 H- 
indol-3-yl} acetic acid 


100 


>I00 






150 


{6-chloro-5-hydroxy-2-m ethyl- 1 -J 4-(mfluoromethoxy)bm2oyl]- 
lH-indol-3-yl}acciic acid 


>100 


>100 
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Compound 


COX-1 enzyme ICSO 
(uM) 


COX -2 enzyme 
ICSO (uM) 


Human whole blood 
COX-1 IC50 (uM) 


Human whole blood 
COX-2 ICSO (uM) 


15! 


{ 6-chloro- 5-hydraxy-2-m ethyl- 1 -[4-{uinuoromethaxy)benzyl)- 
lH-indol-3-yl}acelic acid 


MOO 


MOO 






152 


{ 6- chloro- 5-m clhoxy- 1 .[ 4<m cthoxy carbony l)bcnzyl J- 2-m cthy l- 
lH-indol-3-yl) acetic acid 


>100 


>100 






153 


{6-chloro- 5-m cthoxy-2-mcthy 1-1 -[(2-mcthyM ,3-lhiazol-4- 
yl)methyl]-lJH-indol-3-yl}acctic acid 


>100 






MOO 


154 


{ 6-chloro- 5-m ethoxy-2-m clhy 1- 1 -[3 -(trifluorom cthoxy)bcnzj'lJ- 
IH-indol-3-yl} acetic acid 


>100 


>100 






155 


{ 6-chloro- 5-m ethoxy-2-m ethyl- 1 -{3 -(trinuorom ethy I)benzylJ- 1 H 
indol-3-yl}acctic acid 


>10. 128, 4.5 


MOO. MOO 






156 


{6-cWoro-5-mcthoxy-2~mcthy 1- 1 44-(mcihylsulfonyl)bcnzyl}. 1 H 
indol-3-yl} acetic acid 


>100 


>I0O 






157 


{ 6-chloro- 5-m cthoxy-2-m clhyl - 1 -{4-(trifluorom cthoxy benzoyl ]- 
1H-indol-3-yl)ocelic acid 


MOO 


>100 


MOO 


MOO 


158 


{6-chloro- 5-m cthoxy-2-mcthy I- 1 -|4-(trinuoromcthoxy)bcnzylJ- 
lH-indol-3-yl) acetic acid 


24.9, >10 


MOO. MOO 




MOO 


159 


{6-chbro-5-mclhoxy-2-mclhyl-H4<trinuoromcthy0bcnzyl]-lH 
indol-3-yl) acetic acid 


>10 


>10 






160 


(6-fluorc-2,5-dimethyl-l -(3 -{trinuorom clhoxy )baizyl}- 1 H-indol 
3-yl} acetic acid 


100, 100 


MOO, MOO. MOO 






161 


{ 6- fltioro-5-hydroxy-2-rne thy I- 1 -[(5-m cthy l-2-thicnyI)carbony 1J- 
lH-indol-3-yl} acetic acid 


16.3 


0.41 






162 


{ 6- Ruoro5-hydroxy-2.mclhyl- 1 -[4-< 1 , 1 ,2,2- 

tc tra fluorocthaxy)benzoyl J- 1 H -uidol-3-y 1 J acetic acid 


>100 


>10 






163 


{6-nuoro-5-hydroxy-2-mcthy 1- 1 -|4-(m cthylthio)bcnzoy IJ- 1 H - 
indol-3-ylJacetic acid 


0.3 


0.36 






164 


{ 6-nuoro-5-hydroxy- 2-methy 1- 1 -| 4-{ trifluorom c thoxy)bcnzoyl]- 
lH-indol-3-yl} acetic acid 


>100 


>8 






165 


{6-nuoro-5-hydrcwX>-2-methyl-l-[4^trinuOTc«nethyl)benzoylJ-U 
indol-3-yl jocctic acid 


>100 


>8 






166 


{6- fluoro-5-m e thoxy-2-m cthy 1- 1 -{(5-m e thy 1-2-thicny l)carbony 1 ] ■ 
!H-indol-3-yl}acrtic acid 


3.3 


0.29 






167 


{6-fluoro-5-nicthoxy-2-mcthyl- 1 -{3-(trinuoromethyl)benzylJ-l 1 f 
indoI-3«yl}acctic acid 


MOO 


>100 






168 


{ 6- fluwo-5-meihoxy-2-rneuiy 1- 1 -{4-( 1 , 1 .2,2- 
tctranuorocthaxy)bcnzoyl]-lll-indol-3-yl} acetic acid 


>100 


>10 






169 


{6-fiuor o-5-methoxy-2-methyl- 1 -{4-(mcthylthio)ben2oyl}- 1 H- 
indol-3-yl J acciic acid 


0.2 


0.06 






170 


{6- fluoro-5-m cthoxy-2-m cthy 1- 1 - (4-(trifluorom rthoxy)bcnzoy 1 ]- 
1 H-indol -3-yl) acetic acid 


>100, >100 ( >100 


0.4,0.59,0.31 


41.8 


0.35 


171 


{6- fiuoro-5-m ethoxy-2-methy 1- 1 -{ 4-(trifluorora cthy l)bcn zoy 1)- 
lH-indol-3-yl) acetic acid 


95. 76.2 


0.45,0.37 


27.2 


0.6 


172 


1 -< 1 .3-ben7.othiazol-2-ylmethyl)-5-fluofo-2-methyl- 1 H-indole-3- 
carbaxylic acid 


>100 


MU) 






173 


2-[ 1 -<4-ch)orobcn?x)yl)-5'methoxy-2-mcthy 1- 1 H-indol-3-yl]-N-C 
hydroxycthy l)acetam i de 


>100 


>I0 






174 


2-{ K4-chlcTObenzoyl)-5-mcth<«y-2-methyl- 1 H-indo!-3-yl]-N-G 
pheny lcthy i)acctam idc 






MOO 


MOO 


175 


2-[ 1 ^4-chlorobenzoyl)-6-fluoro-5-hydroxy-2-melhyl-l H-indol-3 
yljacetamidc 


>100 


MO 







SUBSTITUTE SHEET (RULE 26) 



WO 2008/019357 



53/99 



PCT/US2007/075332 



Row 


Compound 


COX-1 enzyme IC50 
(uM) 


COX -2 enzyme 
1C50 (uM) 


Human whole blood 
COX-1 ICSO (uM) 


Human whole blood 
COX-2 IC50 <uM) 


176 


2-{ l-(4-chlorobcr>zy))-S-mcO»c*y-2-ni ethyl- lH-indol-3- 
yl]ethanol 


MOO 


4.81 


90.93 


1.8 


177 


2-{ K4-chlorobcnzyl>.5-nicthoxy-2-nicihyl. lH.indol-3.yl]elhyl <■ 
chlcrobcnzoatc 


>100 


MO 






178 


2-[ l-(4-chlQrobcn2y l>5-mcthoxy-2-m ethyl- lH-indol-3-yl)ethyl 
acetate 


>100 


MO 






179 


3-[ 1 -( 1 .3-benzothiazol-2-y Im cthy l>4.6-di chloro-2-mclhy I- 1 H - 
indcl-3-yl jpropanoic acid 


MOO 


MOO 






180 


3-{l-{l>bcriZ0UM7x>l-^ylmethyl)^ 
in dol-3-yl Jpropanoic acid 


MOO 


MOO 






181 


3-{ l-< l,3-bmzothia2ol.2-ylmethyl>6-cWoro-5-[luoro-2-nielhyl- 
lH-indol-3-yl]propanoic acid 


MOO 


MOO 






182 


3-[4.6-dicbJoro- 1 .(3-chlorobcnzyI)-2-methy 1- lH-indol-3- | 
yljproponoic acid 


MOO 


MOO 






183 


3-[6-chloro.l<3-chJorobcrizyI>?-nuoro-2-rnclhy!-lH-iadol-3- 
yljproponoic acid 


MOO 


MOO 






184 


3-[6-chloro- 1 -(4-chJorobcnzy i)-5-m cthoxy-2-mcthy 1- 1 H -indol-3- 
yljpropanoic acid 


MOO 


MOO 




MOO 


185 


4-{ [3-(cajboxymethyl)-6-chloro-5-njethoxy-2-roethyl- \ H-indol- 1 
y I jmethyl} benzoic acid 


<10 


MO 






186 


5-fhioro-2-m ethyl- 1 -{3-<trinuoronielha\y)bcnzyl]-l H-imlolc-3« 
carbaldchyde 




MOO 






187 


6-chloro-2,3-dim cthy 1- 1 • [3-(trifluororacthaxy)bcnzy l]-l H-indolc 
acetate 


MOO 


MOO 






188 


butyl [1 -(4-chlorobcnzoy l>5-hydraxy-2«m ethyl- 1 H-indol-3- 
yljacetule 


21.3 


7.98 






18? 


comrol-indom ethacin 


I3i04 (n-5) 


.51±.54(n-S) 


0.14. 0.14. 0.22, 0.22 


0.25.0.25,0.2,0.2 


190 


clhyl [ I (4-chIorobcnzoy l)-5-hydraxy-2-nie thyl- 1 H-indol-3- 
yljacetatc 


12.9 


11.48 






191 


ethyl [ 1 -C4-chlorobenzoyl>-5-nicihoxy-2-methyl-lH-imlol-3- 
yljacetate 


36.9, MOO 


>50. >50 






192 


ethyl [ 1 -(4-ehlorobcn2oyi)-6. nuoro-5-hydroxy-2-mcthyl- 1 H- 
indol-3-yl]acetaic 


33 


5.98 






193 


ethyl [6-chloro-l -(4-chlcuoben2oyl)-S-melhcxy-2.methyl-l H- 
indol*3-yl {acetate 


>100 


MO 


>100 


MOO 


194 


ethyl {6-chloro-l • [4.(dinuoromcthoxy)benzoyl[-5-mcthoxy'2- 
rocthyl- 1 H-indol-3-y 1 ) acetate 


MOO 


MO 






195 


ethyl 4-{|[J -(4-chlorobcnzoyl>6-fluoro-5-hydroxy-2-mcthyM II 
indol-3-yl}aceiy 1 } am ino)butanoaie 


MOO 


>S0 






196 


ethyl N- ([ 1 -(4-chk>rorxnzoyf>5-mctha\y-2-mcthy 1- 1 H- tndol-3- 
yl Jace ty 1 ) glyc mate 


8.6 


MO 






197 


ethyl N-{[K4<htoroben7Xiyl>-6^nuoro.5-hydroxy-2-rnethyl-lH- 
indol-3-y l]acetyl J glycirtate 


MOO 


MO 






198 


ethyl N-{ [6-chloro-l -(4-chlorobcnzoyl)-$-mclho,Ny-2-m ethyl- 1H 
indol-3-y 1 Jacety 1 Jglycinate 






MOO 


MOO 


199 


isopropyl { l-(4-chlorobenzoy l>-6-fhiOTO-5-hydroxy-2-m ethyl- 1H 
indolO-yljacetatc 


11 


0.66 






200 


methyl [ l<4-chlorobcnzoy l>5-hydroxy-2-methyM H-tndol-3- 
yl]acetate 


15. 16 


MO.MOO 
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Compound 


COX-t enzyme 1C50 
(uM) 


COX-2 enzyme 
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Human whole blood 
COX-1 ICS0 (uM) 


Human whole blood 
COX-2 1C50 (uM) 


201 


m ethy 1 1 1 -(4-chloroben zoy I><>fluori>-5-hydroxy-2-ni ethyl- 1 H • 
indol-3-yl]a cetate 


45.1,30.1 


18.53,8.38 






202 


methyl |H4^hlcwT>bcnTOyI>^nuoro-5-mcthoxy-2-nicthyl-lH- 
indol -3-y 1 jacclnic 


>10O 


>10 






203 


methyl 16^hlort>- l-(4-chlorobcnzoyl)-5-methaxy-2-m ethyl- 1 H- 
indo!-3-y]]acetatc 


>100,HOO 


>10,>100 






204 


methyl N-{| l<4-chbroben2oyl>6-nuoro-5-hydroxy-2-melhyl- 
1 H-indol-3-y ljacctyl } -h-alaninMe 


>100 


>10 






205 


N-{ [K4-chlorobcnzoyl)-5-mcthoxy-2-m ethyl- IH-indol-3- 
yl]accty! J glycine 






61.6 


>100 


206 


N-{{6-chlaro-l -(4-chimobcnJ»y l)-5-mcthaxy-2-methyM H-indol 


>IOO 


>\00 






207 


propy 1 (S-hydroxy-2-methyl- 1 H-indoK3-y I)acet3tc 


>100 


>50 






208 


propy l [ l-(4-ch!oTobcn2oyl>5-hydroxy-2-methyl-lH-indol.3- 

\/\ lira*) ill* 


5.3 


8:41 






209 


propy 1 ( I -(4-ehlarobcn^yl)-6-fluoro-5-hydroxy-2-m cthyl-lH- 


28 


5.79 






210 


projryl |6-chioro) -(4 -c hJ orubcnzoy ]> 5- m cthoxy -2-m ethyl- Hl- 
tndol -3- y 1 ]a rctnl c 


>100 


>10 






211 


acc-butyl [ 1 -(4-chl orobcnzoyl>6.flu0ro*5-hydroxy-2«m ethyl- 1 H- 
imlol-3-yl]acctate 


>100 


>50 






212 


sec-butyl [6-chlprp-l-<4-chbrobenzoyl>-5-methoxy-2-methyl-lH 
indo!-3«yl]acctntc 


>100 


>10. 






213 


sec-butyl {6-chloro-l -{4-(difluoromethoxy)benzoylf 5-raethoxy- 
2-rocthyl- 1 1 1-indol-3-yl } acetate 


>100 


>10 






214 


ten-butyl {6-chloro-l-(4^hlorabcnzoyl>-5-mcthoxy-2-methyl-lli 
indol-3-ylJacetate 






>100 


>I00 
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FIGURE 7 



Row 


Compound 


Agonift EC50 
(oM)C011b 


CDllbaeonbt 
activity st 10 oM 


CDllBAolagonbl 
Activity lCSO(oM) In 
10 Percent Hum in 
Pferttaa 


CD11B AnUqpabl 
Activity lC50<nM) 
CDIlb 


CD1 lb Antagonist 
Activity at itiaM 


1 


control - Kamatroban (3K(3R)OHK^*n«o^^>^fi»ylN l in o J- 1 .W,4' 
tirtrahydrvv9H-ciirba^d-9-yi)prapar.oie add) 




•12.5 


690*334 (n-8) 


30±17 (o«26) 


87 


2 


control known CRTltt »ttagon»l (!KU-bciat)ihi^-2-ylmcthjI>5-ftooic 
2 -methyl- 1 H-indol«3-yl {acetic odd) 




0 


322 


10 




3 


( 1 -bcittoj Nk hloj y-5 -incthtMiy- 2 -trie tJiyl- 1 H -mlal-3-yi )at;ctic avid 




29.1 






46.8 


4 


(1 -bcruoyl-4^flui^5-hydrc*y-2-rnctbyM H-u«iol-3-yi>»cctic add 










60.4 


5 


(l-bcic#l-5-fh»ro-2-itteti^-lll-u^ add 




6.-9.5 




166,126 


91.2 


6 


0 "benz^3-hydjmy.2M»ethy|. add 


MOO.OQO 


.9.3 




100? 


92.4 


7 


(l*brozyV^cWoro-5-n>rthoxy-3-incthyl-l H-indol-3-y!)acctic add 




0 


7000 


20,21.4 




8 


(2EV>{5~cWcro-2-ra«a)yI-!-[3^ 
y|) acry lic add 






>luW 


21 






(2K)-3- (5-fluoro«2-ni ethyl- 1 -|3-(trifluoronicth<»xy)baizylJ- 1 H-indol-3- 
yl) acrylic odd 




4 


4200 


37 




10 


{2E>-3- (S-methaxy-2-iaetiiyl- l-f3^trillooiomcth<wy)bcruyJh 1 H-indd-3- 
yiJacryHc add 






>loM 


11.47 




It 


(6-cMcro- 1 - {[<4-cWurophcjiyl)am inojcarbunyl )- J-rocflw»y-2-w ciliyl- 1 H- 
indul-3-yi)acdic add 




0 




114 




12 


(6-chlcia-5-«icUiaxy-2-raclhyi- 1 -{4-[(tri(laorornctliyl)thio]bauoy1)- 1 H-indo 
3-yl)acrtk add 








2300 




13 


(^Wcw5-OTcHoxy-2-mpthyl-1 - (^|(trifluwonK^yOthiojbc«^lJ-lH-indd- 
3-yl)accric add 




6.84 




84 




14 


(6»tluoro-5-hydroxy-2t« ethyl- 1 • {4-((trifluafonirth>1)ihiojbCTU»yi) - 1 H-indol 




-10.5 


634 


23.8*18.8 (B-7) 


99.8 


15 


(tMluoro*5«metlKixy-2-methyl- 1- (4-[(frinuc^icthyl)QuoIlHMt^l)-lH-indi>l 
3-yl)a«Uc add 




13.68 




98 




16 


(6-auoro-5-rflcthoxy-2-mrthyl- 1- (4-[(trifluoronicthyi)thi o]boKy{ )- 1 H-iruJd- 




0 




286 




17 


{ 1 -{1 >b«izothiazd-2-yia^ylH-d^<^ 
yl Jacctic add 




0 




734 




IS 


[ 1 -(1 >bcnz^iizal-2->imcth>'I>5-nocui>-2-rnt'lhyl- 1 H-tndd -3-yl ]Coxo)aeeti 
add 




0 




>luM 




19 


1 1 -(1 >bcraothiazd-2-ylroc%r>^hJoio-2^«dimcAy|. 1 H4ndoJ-3'yt{M>etic 
add 




37 


1504 


2,6.3 




20 


1 1 -< 1 ,3-bcnzoddazol -2-ylmcthyl>-6-cWoix>-S- fluoro-2-muthyl- 1 H-iadol-3- 
yi {acetic add 




0 


814 


3.4,3 




21 


[ } -(1 >b*r«c4hi!U^-2-ylmcthvl)-6<Bc^S-mct^ 1 H-ifldoi-3- 
yl {acetic odd 




0 


4921 


22.6*10.4 (nrll) 




72 


1 1 -<1 3-U*ruuthia7d»2«ylii»clhyl)-<^nuaw-5'nicthc«y-2' ; inethyl- 1 11 -indol-3- 




0 




98 




23 


1 1 -<! >-bcnzoxa7.c4'2-ybnt^l>HS-chlan>*S-mrthoxy-2-njrthyl-l H-indal-3- 
vljccctic add 




0 




151 




24 


[ !-<2><lichloTobciKoyl>5-hydtoKy-2-mcthyUlH-mdolO^Jac^ add 










75.2 


25 


1 1 -{2><h\^hkroUnKoyl)-5-nicthttxy-2-niethyl- 1 H-u»dol-3-yi]a«tic add 










60.4 


26 


| l^,4^chh5robinaoy1)-5-hydwwy-2-oicihyl- lH-indol-3-y»h»cctic add 




9 




177 


91.2 


27 


[ 1 -(2^hJorohwu>'l)-6-flui^-5-niothaxy--2.racthyl-l H-indo>3»yl]acetic add 




1.2 




187 




28 


| l-<3.4^chIonjbcmoyl>$^dioxy-2-mcthy^ add 




-1,2, -95 




181, 120.4 


104.7 


29 


1 1 ^3^1-dichl«x»benz<tyl)-5-fnctha)cy-2.ttj*thyl- 1 ll-indol-3-ylbi t*tic odd 




2.8. -2.6 




226. 205.3 


96.1 


30 


[ 1 ^3.4-difluorobaizuyl>5-hydroxy-2-mcthy»-l H-indol-3-yl {acetic add 




-0.3 




1519 


89.9 


31 


| M3.4^Puorobcn£oyl>-5-metl^ add 










78.9 


32 


| K3-hrotnobci«yl>^<hI«o-5-inedh»y-2-racthyl-l ll-mdol-3-yl {acetic add 




143. 17.4 




7.0, 4.0 




33 


1 1 -{3H^orobenzoyl)-3-hydraxy-2«meibyl- 1 IUndol-3-ylJacctic acid 




•2.3 




647 


91.2 


34 


1 1 K3-chlowbenzoyl>5-mcthaxy-2*ineth>1- 1 H-indol-3-ylbj«tic acid 


>ioo,ooo 






114 


82.5 


35 


1 1 -{4 -broro oWru»yl)-6-fl tioro- 5 -bydxoxy -2 -m dhyl- 1 H-indul-3-yi)accljc odd 


26 
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36 


1 1 «<4-bromobCTuyl H>&*di fluoTO-5-hydnMy-2-nicthyl- 1 H-indoJ-3-yl {acetic 
odd 




0.8 


>IOuM 


109,47 


92.4 


37 


1 1 -(4-bramobcruyl)-5-hy(iivixy-2-m ethyl- 1 H-indoi-J-yl {acrt'c add 




-7.4 




396.408.1 


101 


38 


[ H4-bromol>cnryl)-5-mctlioxy-2>mclhyl- 1 H-uidol-3-yllacetie acid 








234 


96.1 


39 


1 1 ^4-b«mtoWn^>6-chJ<>ro-5-TO IH-indoW-yl Jacctic add 




0 




100 




40 


1 1 ^'bromobc«^>^Btwm>-5-ncthoxy-2-fncthj1-l H-indol- 3-yI {acetic add 




0 




50 




41 


[ 1 ^4<hlcnvbcnzoylH-0uom-5-racthxMy-2-nicili>1- 1 H-indol-3.yl Jacetic add 




104.1 








42 


I K 4 ^Worobcnzo>i>^lltw^Vniclhaxy-2-incfli>1- 1 H«indal-3«yl}acctic odd 




91 .5 








43 


[ I -(4-chlorolK3i?.yl)-5-Oucr<>-2-niclhyl-l H-indol-3-yl jacctic add 




4.9,-03 




113,530 


96.1 


44 


( I -(4-chlorobcnzyl )-5-hydr<wry-2-nKthyl- 1 H -wool -3-yt Jactfic odd 


partial agorort at 
100 cM 










4) 


1 1 ^4^h]uruU^l)-5-nit^uwy-2-incthyl'l H-intioI-3^1)ac^c add 








103.8 


99.8 


46 


[ I ^4^<»nobctiiPyl)-5-nKthcw)'-2-nicthyNl H-iwIol-J-yl jacctic add 










48 


47 


J K4-fluombc^l>-5-mctluwy^2"ni«thyl-lH*iiidol-3->i {acetic add 










77.6 


4S 


| K4-u^-butylbcrayl)-6^0To-5^dhoxy-2-mclliy}-l H-indoJ-3-yl Jacctic 
acid 




38.2 




364 




49 


[ 1 <bjpheiiyl-2-ytmctljyl)-Wilwo-5-mrtj^y-2-nicJhyl- 1 H-indol-3-yl {acetic 
acid 




16,24 








50 


1 1 ^^pnyl-4-ylni(^ylH<Wc«o-3«m<rti»xy-2-m«byl 1 H-indol-3-y! {acetic 
acid 




0 




126,205 




51 


| Kcysloaexylcarb(myl)-5-Brcth^ odd 




0.9 






51.7 


52 


[ Kcydohexylcartwny1)^lhMrt)-5-me^xy-2-intthyl-l rHndol-3-yl {acetic 
add 








171 


91.2 


53 


1 3< 1 ^-bcnzothiazal -2-ylmethyQ- 1 H-indol- 1 -yJ Jacctic acid 




0 








54 


[4<hlmt^H4»chiorobcn/u>-!>-5-mrthoxy''2-mcthyl-I H-in<Jal-.Vyl Jacctic add 


partial agonist at 
10 uM 


55.3 








55 


[4^or«>-H4^t>robeia^>2>dimcthyl-lH^(>I*3-yl Jacctic add 




0 




78 




56 


JS-floen>- 1 -<4-Quoiob«izyl)-2-njcthyl- 1 H -tndol-3-ylJacdic add 




1.9,-28.9 


>I0uM 


>100, 23.02 


98.6 


57 


[S-hydr^-2-inethyi-l-(3-phenyI^^ 








806.8 


102.3 


58 


[ 5-hydroxy-2-niethyl- lKpiperidin- 1 -ylcaibonyl)- 1 H-indol -3 -yl {acetic odd 




0.4 






46.8 


59 


[5-mc(hoxy- K4-mcdjoxybcnzyI)-2 -methyl- 1 H*iadol'3«yi jacctic add 


partial agoniri at 
100 oM 


3.2 






39,4 


60 


[5-na^oxy-2-nK;%l'lKttpcridii»-l'ylcorbonyl>l H-indoJ-3-yl {acetic acid 




0,4 






6.2 


61 


16-chlore* 1 ^^^dU«robci«yl)-5'nMrth4\xy--2 -methyl- 1 H-irtdoU3-yl Jacctic 
acid 




0 


>10uM 


37.53 




62 


[6-cMori>-M2.4-diddorobcnzyi>5-mt!^ 
add 




3.42 




95 




63 


[6-chloro- 1 <2>iiichlof oben2>'l>5-meth£*y"2*n»edjyl- 1 H-tmlolO-yllacetic 
acid 




27.35 




20,40 




M 


l6-chlon>- I -<2.6-did^OTQb«u>1>-5-mcth^ 
odd 




0.85 




468,722, 126 




65 


[6-chIoso I -(2^ojo-4-fluarobcnayl)-5-mdhiwy-2-mo1hyl' 1 H-indol-3- 
yl {acetic add 




2.15 




80, 499 




66 


[6-chjoro-l ^^oro-6-flaorobcnzyl>-5-inethaxy-2-mefliyl- 1 H-iJidoJ-3- 
yl{&eetic add 




0 




97, 171 




67 


|6-cWoro-l^KidoTObcii35l>5-roctkJxy-2*incthyl-l H-ndol-3-yl Jacctic acid 




0 


>IOaM 


48.38, 169 




68 


[6-chlaro- 1 -0,4^chlorobcn^)-5-inetho.\y-2-CTCthyl- 1 H-indol -3 -yt {acetic 
acid 




0 




91 




69 


[6-ddwo- 1 -<3,4-dinuoioUri«yl)-5-STicUiB«y-2-inrthyM H-bUwl-3-ylJa«tic 
add 




1.71 




129 




70 


|6-cMof©-l-0.5-dicMt*olxrayiy2>d^ odd 




12.7, 1.3 


5000 


27, 19 
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71 


[ 6-ch!oro 1 -<3 ,5-dichlc robcnity 1 > J-iw-thoxy -2 -n> ethyl - 1 } i-indod - 3-yl Jacct c 
acid 




0 


7000, 1 100 


4,8 




72 


[6-chIortwJ <5^Hiiflnorobeiuyl>5-incthoxy.2-i«cthyl*l H*twlci-}-yl]acrtic 
acid 








50 




73 


|6^or<vHJ>d«ncth>1bcn2yl>-5-m»!thoxy-2-nj ethyl- IK-ittbl-3-ylJttcbc 
acid 






3000,5000 


3.13,5,10 




74 


[6-chJotxH 1 <3-chl»obcn7Jj!)-5-mrthoxy-2-rn ethyl- 1 H -mdol-3-yl Jacetie acid 




4.27 




555 




75 


[6-ddflro-l ^J^hlorobcna^W-dinic^ ncid 




18.3 


2736 


9,13,11 




76 


16-chioro-l <3^orobcn7y^>-Sllu^^2-^^cLhyl-^^iIldoi■3-yllIk^tic acid 




9.2 


4000 


26,39 




77 


|6-chJoo> I <3-ddombcnzyl>5-netliaxy-2-n]cth>1- ! H -indol-3-yi Jocctic odd 




2,05 


3019 


l5.3i9.83(ir-6) 




78 


(6-chloro- 1 <3n^iin^n7yl>5-ractl^**2'n!eih^ lHnmblO^IJaccjic acid 




7.4 


2000 


26.47 




79 


[&-chJ«\>- 1 -0-nuoi^nzyf>5-mcthoxy-2-ni ethyl- 1 H-iniial-3-yl)acntk odd 




13.7 


6000 


32,72-5 




80 


[&-chioiv- 1 -<4 -dJoru-2«f] uuTuU-nzyl>3-m vfhoxy-2-nuthyt- Itf -indol-3- 
yljacetk acid 




15.2 




94 




81 


[6n;Won>-l-(4-cWofob<n3»yJ)-5'fliw«>-2-mcftyl-l H-uidol-3-yIJacctK ocid 


20 










82 


|6-chlanv 1 -{4-ddorobcuzayl)-5-mvth*\xy-2--iiirthyM H -indoI-3-y!]ac«lic odd 


66 










83 


jS-chloro- 1 -<4-cWoTObcnzyl>-2,5-<lim<?thy]- 1 H-indd -3 -yljjcetic acid 




0 


MOttM 


16,31,32, 33 




84 


|6-chlaro- 1 <4 ^orobCTv^l>5-h>'dnvxy-2-molh>'K 1 ll-iixdol-3-ylJacrtic acid 




0 


>IOuW 


75,37 




85 


(6-ddoro- 1 -<4-ch]oaibciuyl>-5-nielhQxy-2-rwUiyl-l H-ind6l«3«ylhjcctic odd 




0,6 J, -4.3 


56070 


94, 32.7. 40, 43 


94.9 


86 


{6-chloro- 1 ><4-dilorophaiyi>5-tn ethoxy«2-incthyl« I H-indal-3-yl Jocctic add 




52.2 


>I0uM 


29 




87 


[6-chjorcr- 1 -{4 -Quurobciu»>yl>-5-n] clhoxy-2 methyl* 1 li -indol-3 -yi Jacvtk uud 




33.3 








88 


1 6-chJon>- 1 -(4 • fltttfrobcnzyl}-S-iTi cthoxy-2-ni ethyl- 1 H-iiidol-3-yl Jocctic add 




0 




52 




89 


[6^W\m^W4ydolKayIincth>1)-5MTictjig^y-2-n)vrthyI- 1 H-indol-3-yi]act-dc oc 


J 


0 




106 




90 


J6-cMart>-5-nwlhoxy-l-P--iid^ 


I 


0 




53.4 




91 


[b-chlorc>-5-jTKrthoxy-2-mclhyi-l-<2-Ra^^ ad 


d 


2308 








92 


1 6-<hlc^5-methaxy-2-methyl- 1 -(3H»«(hy{be--zy]>IH-ind-^0-yl)aecticBctd 




92 


3000 


16,37 




93 


[6-chlon>-5*niclhwy-2 -methyl- 1 -(3-ritrobenzYl)- 1 Htndol-3-yljacdic arid 








23 




94 


[6-chloro»5*niclhoxy •2-mcthyl- 1 -(pyridin^-ybHcthyl^ il \ -indol-3-yt {acetic 
add 




117.09 




561 




95 


[6-cMcw-5-mrtJ»xy-2-mcthyi- Kqrindia-2-yhn ethyl)- 1 ll-indol-J-ylJmxtjc 
add 




0 




63.212 




96 


[6-floorp- !-<4-UtK«pl>«i7A>yJ>-5-fcydroxy-2-tii«'thyl- 1 H-indol-3-yl Javdic add 


partial cgonirt ai 
10 oM 










97 


|6-fli^^K4-n\jofobcnzyl>-5-mothftxy-2-tnethyl-l H-i.-Hiol-i-yljacefee add 




4.4 




238 




98 


[6- n-w-T»-S-hydmxy-2-mcthyi- 1 -(2-8uayylcaf botiyI> 1 I {-iitdol-3-yl jacrtic ad< 


^100,000 


2.1 






54.2 


9S 


[o-flcoro-5-ra dhoxy-2-ra ethyl- 1 -C2-0npnylcajbonyI>- 1 H-indol-3-yl|acwtie ad 


1 


-0,4 






73.9 


100 


1 1 -I (4-<hJorc»phenyl)» ulfouyi ].5-hydroxy-2-mcthyl« I lHndal-3-yl J acetic arid 




-9.5 




384,203 


103JS 


101 


{ !4(^*ddoiophcnyf)rajforyI]-5-mcthoxy-2'rocthyi- 1 1 1 -irtdoJ ■ 3 •) I J acetic add 




•5.4 




2135,71 


103.5 


102 


1 1 - { (4 -chJ oiojihcnylVulfwiy I J-6- 3 uoro-5-ci^oxy-2 -methyl- 1 H • tndol - J ■ 
yi Jacrtic acid 








278 




103 


{ I -J (5-ddcw-2-thi-^yl)cart«--yl ]-Shydn»y-2«n3cthyH 1 1 -iwdol-3-yl ) acetic 
add 




0.4 




173 


86.2 


104 


{ I -{ ( 3-^hJ 01 o-2 -UiiLT) y] yajbonyj ]-5-methoxy-2-m«hyl- 1 H -indaJ-3-yl ) acetic 
add 




-0.4 


MOuM 


11 


87.5 


105 


(H(5-diJor^2-t}uCT)1)caito^ 
yl) acetic add 


> 100,000 


0 




86 
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106 


( 1 "I(J-cWou>-2-tfiki]>l)caibon)l}^fluo^ 
yllacrticacitl 




23.2 






57.9 


107 


(1 K3<hkm>-2^enyl)mclhyihS^^ acid 




14.1,-1.3 




61.9 


86.2 


106 


1 1 -|(5-cWo«^2-thicnyl)mcthyl ]-5-aydttwy-2-n>c%l- 1 H-indc40-yl) acetic 
acid 


portal agonist t& 

loom 


10.3, 4.9 




172.1 


86.2 


109 


( 1 -|(5^<mv2-ihici^)nwUi)n)-5-mctluncy-2-fncthyl- 1 H^dol-3-yt) acetic 

BCtd 


>l 00,000 


13.9 






80.1 


no 


{l«|3>bi*(CrifltuiiTmKrthyl)l>cn^ 
y] J acetic add 






9000 


27,41,18 




in 


{ 1 -| 4 -(difl aorotncthox> )bcnzoyi }-5-hydioxy-2-mcthyi-l H-indoi-3-yl ) acetic 
acid 


partial agonikl m 
10 aM 










112 


{ l-(4^dilloofvincthoxy)bcnniy] }-6-(iaaro'5-iiy6rQxy-'l'm«ihy\- 1 H -iaJol-3- 
yl)accticadd 


787 










113 


( 1 -[4^diflao*umcthc«y)be«zoyl l-6-floon>5-mrthojcy.2-mrthyl- 1 H-btdo!-3- 
yljucctic acid 


450 










114 


(2-chloro- 1 -putrid aorom cthoxy)benzyi]-] lliadol-3-yl} acetic add 






3000 


30 




IIS 


p^orc^-3-|3^^Doavnrthoxy)bc^zyl]•^^i^do]-^y]}ot^etic rod 








31,16 




116 


(2- methyl- 1 '13-(tiiftijonjmotha\y)bcnzy1^ 1 H-todol-3-yi) acetic acid 








12. 14 




117 


{2-oxo- l-|3^rifluoronicthoxy)bcnzyll-2J-dihydro-l H-tndol*3-yi) acetic odd 






>10cM 


3400 




118 


{3^l(4-flot^pJienyl>uJfo^lJ(nic%l)am 
f>-yl) acetic add 




0,0 


0.13 


0.07 




119 


{ 4.6-dichl cifo-2*methyl« H3^tri{hjofo^cflwxy)b<m^J-lH^c»10-yl)acrtic 
acid 




0 


757 


3 




120 


P,6*dKhlcro-2-inethyl-l 43-<trifluorora «thaxy)beii2yl)-IH-iadol-3-y1)i«etic 
acid 






1300.820 


2,2,4 




121 


{ 5 -cWoro-2-ioethyl- 1 -(3<tri fluaronielhaxy)bcnzyl )- 1 H«indol«3-yi}acrtic add 






851 


9,18 




122 


\ 5-«hloiw2-inctb)-l-l -|3-(tri flucnmicthyl)bcrecyl}- 1 H-uidol-3-yl)atctic acid 








27 




123 


{S-flaoro- l-[3^trittaoronic0w«y)b«nryi J- 1 H-mdol-2-yl )(oxo)acctic add 




0 




1076, 864 




124 


{ 5-flaoi.v2-methyI- 1 -|3-{triflDoroin«thoxy)b«izyi )- lH-iadol-3-yl j (oxojaoetu 
odd 




0 




434 




125 


< 5-llucm)-2»mediyl- 1 |3<billuoiajndJioxy)bcn7yl ]- 1 H-indol-3 -yl) acetic add 








33 




126 


(5*Ih»m-2^cthyl-l^4-(triflDaronicthaxy)bcn2jlJ-lH-md^ add 




0.5. -0.3 


>10aM 


142. 49 


94.9 


127 


(5-hydroxy -2-rocthyI- 1 4(2K>3-plwjiylprop-2-ciwyt}-l H-indol-3-yl) acetic 
odd 








105.1 


98.6 


128 


(5-hy«lru*y-2-m«thyM -J4-{lrtfliu>ronleflu>!iy^>enzoylj- Ul-in(Jo)-3-yl JaCCtic 

acid 




35.9 








129 


{5-hyxiroxy-2-methyl- 1 -|4^triflaxnrc«elhyl)bcnzDy1 |-1 H-indol-3-yl} noetic 
acid 




43 8 








130 


{ 5-methoxy. 1 - J3-(tri nuoro«iolhox>')bei»iy! ]- 1 i J-mdal-3-yl ) acetic add 








112.79. 73 




131 


( 5-roctho»y-2-mclhyl- 1 ^(2E>3-pJumylpjop-J-en0yl]- 1 H-tndol-3-yl ) accti c 
acid 






>10uM 


265 


83 8 


132 


^-racthp*y-2-n*clhyl- 1 -{3-{mlhwrpme&Qxy)benzy!|- 1 H-mdol-3-yl Jocctic 
add 




0 


2100 


23 




133 


{5-iaethoxy-2-mvlhyi. 1 ^4^irilhtofeTOrth 1 <a^)bcnzo5'lJ- 1 H-indol-3-v!)ace4ic 
add 


M00O 










134 


(5-ni rthnxy- 2 -ruclhyl- 1 -|4 -( tn lhioi i»u<rthoxyOb<rr.zy I j- 1 H -tihiol-3-yi ) oceti c 
acid 


partial agonist si 
tOOuM 


3.9 






80.1 


135 


{5-tarthaxy-2HnLMfayM-{4^trinaoxm 
acid 




48.6 








136 


{<^chlOTu~H(4^WorcphOToxy)c3rbo^^ 1 H-indol-3- 
yl) acetic acid 




24,79 




>10000 




137 


(6-chJoro- 1 -^5^hlo»y-2-tlaoiyl)cajbodiyl]-5-Ouoro^2-fliethyl-lll^i>l-3- 
yl) acetic arid 




3.56 




95 




138 


(6-chlofo- H(5-cWcjro-2.Uau^ 1 H-iudol'3- 
yljacctieacid 




44.44 




1848 




139 


(6-chW H(3^oTo-2-thiaiyl)^bouylh>rorthwy-2^irtJ V l-l H uidc4-3- 
yl)accticacid 




34.2,29.1 






48 


140 


{6-chJw^W<5^hle*t>-2-tHwyl)mr%l^ 
yl) acetic add 




8.9 




321 


72.7 
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10 Percent Human 
Plasma 


CDUB Antagonist 
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CD1 lb Antagonist 
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14| 


(6-dUoio- ) -[(6-<ldon>pyridin-3-yi)rae%l J-5-m ethoxy-2-m ethyl- 1 H-imkJ-3- 
yl) acetic arid 








393 




142 


{6-chW 1-p^diOnofartjdljojtf )bciu*l]-S-ro IKjkW-3- 
yljoccticacid 






1000,969 


7.5 




143 


{6-cfclaro- 1 -(4 -<di fl QOitrn c<hoxy)benzoyI}-3~iHefh0xy-2 -m ethyl - 1 H-indol-3- 
yl}acetieactd 


1000 










144 


{6-diloro-2»5 -dimethyl- 1 .|3<trifhKWomcthoxy)bcn7yl}- lH-indol-3-yl)acetie 
acid 




0 


495, 579 


2.4,3 




145 


{6-dtfoio-2><liinethyH [Mri 




0 


932 


8 




M$ 


{6*d«W^fluoiT>-2-nMrthy!- l-(3-(trifIttcroracthoxy)benzyI}- 1 H-indoJ-3- 
yi) acetic add 




0 


597, 479 


3.5.5 




147 


{6-cWofo-5-flooro-2-n»cthyl- 1 -[3-<triflu«wqcth>1)be3«yl}- lH-tKdol-3- 
yljncctic aad 




0 


1400 


10,2 




148 


{6-cNoro-5-hydrcixy-2-methyl- 1 -| J-(trifluofojnclhoxy)bciajl J- 1 H-indol-3- 
yljaccbcadd 






131 


4 




149 


{6-cHoK»-5-hydroxy.2-ntcC*y1« I -{4-<1ri fluoromrthoxy)bcn2yl]- lH-indol-3- 
yl)nccticacid 




-0.4. -23 




112.1 


89.9 


150 


f 6-tiJcrt>5-mcthoxy- 1 - (-1 -{;nc^axyettrtxm>i)bcnzyi}-2-nciHyl- 1 HnndoI-3- 
yl) acetic acid 




0 




101, 128 




151 


{6^oto-5-m«tboxy-2'in«thyl-H(2-n>ctliy'l-l >thiazaM>yt)mctbyl j-l H- 
iadol-3-ylJacctic acid 








101 




152 


{6-dtlof o-5-m«tluuy-2-nj rthyl- 1 -|3-<tri fluoromcthoxy)b«nzyi]- 1 H-indol-3- 
yt)acebcadd 




0 


4924203 (n- 10) 


33±l (n-15) 




153 


{6-dtf ero-5-melhoxy-2-in ethyl- 1 -|3-<trifhMi^ettyl)beiixylJ- 1 H-indol-3- 
yl Jacctjc add 




9.2 


1158 






154 


(6-cfcloro- 5methoxy-2 -methyl- 1 •14<mct!iybdfi>nyl)bcittyl}-lH*indol-3- 
yi)ac*ticadd 




0 




1000 




155 


{6s±loi»«5^elhoxy-2«inctbyl •! -|4-<txi QoonmKrthaxy)bcni^j^ H-indol-3' 
yl } acetic add 




46* 








156 


(6^JoTL»-5-TiHlhcjiy-2-OTCthyM-|4<ri^ 
yijacctic add 




2.4, 6 J 




102 


80.1 


157 


(6-^oro-5-mcthoKy-2-«n^yM-{4-{trifluotoiae^ 
yl)aectic add 




0 




110 




158 


(6-Qoc40-2.3-<ajnrthyl-HMtrifhio^^ 
add 




0 


662,808 


<Q.I,8,9 




159 


(6-fluon>5-hydjmy-2-inc0!yl - 1 -((5-incthyl-2-thieny0caibooyl]*l K-iiidol-3- 
yOaecticadd 




-0.4 




393.4 


89.9 


160 


(6-fhKJro-5-hydroxy-2-Eicthy!-l-{4-(l J r 2,2^£traCuoTOclliaxy)beiizoylI-lH- 
tndol-3-yi)«:ctic odd 




32.2,46* 






3? 


161 


{6-Qt»«x>-5-hydio«y-2-ia«thyl" 1 -l4-(rocthyiWo)bcnz»y! J- 1 N-indol-3-yi)*ceti 
add 




64.) 








162 


(6-fhwio-5-m«thaxy-2-ttitthyJ -1 -{(5-mcthyV24hichyl)cajbcmyJH H-tndol-3- 
yjjacrtjc add 




38 




4661 


89.9 


163 


(6-flaon>-5-mcthivxy-2Hiunhyl-l-|3-(tnlluoT3rarthyl)bo 
yl)acrtKadd 




0 


1308 


12 




164 


{ b-fluoro-5-m ethojcy-2-m ethyl - 1 -| 4 -( 1 , 1 ,2^-tctroiliioroct]K»3fy)bcrttoyl J- 1 H- 
indo!'3-yl)ncetic add 




46 








165 


{6-ftooro-5-methofcy-2-n»clIiyl-l *l4-<melhylthio)©CTCioylH H-indol-3- 
yl) acetic add 




89.74 








166 


(6-fliwro-5-mcth0xy-2-meftyi-l -f4-{tri0Daramethoxy)benzuyl}- 1 H-indol-3- 
yUacctic acid 


-100 










167 


{ 6- Ifooro- 5-m othoxy ■ 2 - m ethyl -1 -I4-(trifluoran»«lhyl)b«ax>yl]- 1 H-tndoJ-3- 
yljacedc add 


478 


r 








168 


1»( 1 J-bauotliia3»l«2-ylnicthyl)«5-flucnT>'2-m ethy !• 1 H-tndote*3-cnftxixylic 
add 




0 




>luM 




169 


2-\ I ><4-chlorot)ciuoylV5*nnrthcay-2-ni ethyl- 1 H-indal-3-yI}-N - piped din- 1 - 
ylatwtaraide 




0 




> 10000 




170 


3-| MU- berocthiazd-2-ylm^ylM,^ 1 H-ifldol-3- 
yl {propanoic add 




0 


>!0uM 


29 




171 


3-{ HI ^bcnzc\}n^jo\'2'y\mc\iiyfy6<bioi\y'2^^mahyU\ H-indd-3- 
yiharopajiotc add 




0 




249 




173 


34 Kl >bcozotlriazd-2«yljwtliy0^hia^ 1 H-indol-3- 
yl {propanoic add 




0 




194 




173 


3-H,6-dichloTO-l -O-chlorobcnzyl^-mcthyM H-ii^ol-3-yllpxopanoic odd 




333 




57 




174 


3-(6-cWoro-l-(J-ddocob«uyl>-5-fluoro^ 
add 




16.2 


>10uM 


39 




175 


3-{6<hli^K4-d^oa^^l>-5-fn4^xy-2-tTivthyl- 1 H-tndd-3-ylJpropaaoit 
add 




0 


>10uM 


31,175,209,176 
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ACUVUy ll_X> t"M> 

CDllb 


CDllb Anlagooht 
Activity atlOoM 


176 


4- ( |3<Cfflt)Cxyraclhyl>^daii>-5Hn(dhaAy-2-mcl]ij5-l 1 l-irak* 1 • 
yl Jracthyljbeiaoic odd 




8J 




>10OO0 




177 


5»fluon>*2»tn ethyl- 1 .{i^tri Q uwo.Titrthicay)bciuyl )• 1 H -indoleO-cntnldehydo 




2.7 




>I000, >10oM 




178 


Cxhlaro-2 r 3-<limfiliyl- 1 -|3<trifluoromethoxy)bai2yl)- 1 H -indole tux talc 






462 


3,3 




179 


ethyl { 1 -(i-chJcrobcnzoy l)-6-Cuon>-J.hyiUiwy-2-m e*hyl- 1 H-tnJol- 3- 
ylhwrtute 


>1000 










180 


methyl [ 1 -<4-chJcnsbctui^yf>S-hydroxy-2-i7icthyl- 1 H-indol-3-ylp«x>bid* 


>I000 










IS! 


methyl ( 1^4K}doruben7X)yl>^nuoro>5«hydraocy<2«n:ethyl<>l H«indol>3- 
yljocetnte 


>1000 










182 


propyl [ I -<4 -chlort*cnzoy l)-6- 0uaro-5*hydroxy-2 -methyl- 1 H -indal-3 • 
ylbwctato 


>I000 
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Ron 




cAMP(DP-t)Agonisi 


CAW(lttM) 
tnhfhttkm,, 


DAO 1C54(oM) 


DAO % lahlbttkm tt 10 nM 


1 


control • DAO lH-irtdok-7-carbcxylktrid 






04U0.21 (n«6) 


96 


2 


( 1 -bem oy\ 5 - hytitmy- 2- tnrthyl- 1 H -in do l-3-ylj acetic acid 








30 


y 










-24 


4 


( I -bcnzo>1' 6- rfiloro- J- mcthcxy-2 -mdhyi- 1 1 i- m&A- iy \pc elk arid 


0 


119 




-34.4 


5 


U 'tKwt^6-nuoro-3^^oiy'0-rnaIiy1> ] (^iIKJo^3■■yl)accttc arid 


0 


0 


38.1 


39.2 


< 


I I -beazyl-5-ftu«- o-2 -methyl- 1 H-tmiot-3-yf Jac die acid 


0,0 


7.54 




-8.3 


7 


(l-bcniyi-S-hj-drqxy^l^r.clhyl^H-PClaJ-J-yliacclk add 


0,0 


20 




36 J, 47.8 


8 


{ 1 4w«ryl-6-djloro-5-rncfiiwy-2«TOdhy)-l IN indoi- 3-yDactlic acid 


0 


3939 




5* 


9 


{] .mctlr>!-lH-indol-3-y1Jloxo)3Ctak acid 








-36.3 1 


10 


(2El-2-M^<fe«>hylainino)boi2ylidnie)- 1 -bcnzothiophrn-3nw>onc 








25.5 


11 


UEhU 1 lMndol.3.yl)»erylic acid 








6.4 


12 


f21->3-(5-diIao-2-mahyl- l-IMtrinuororaeihoxylbci«yl).l H-imtoH-yl) acrylic acid 








-26.7 


13 


:2r->J-{5~rtmjro-;-n)ctfiy)-l p-{I/inuwonj«hoxyjbcrj7]}-IiJ-bjdol-3-3rl)«a>'!jc add 




16 3 






M 


{2E>-J-(5-mahoxy-2™ethyl-HM^^^ acid 








-54.1 


15 


{2S>indoline-2-csrtMKylic acid 






U6 


43.6 


16 


(2£>2 -t 2-liydroxy-5-m«hy Ibatfyfidoie)- 1 4xjtt0fludpli<»-3C2H)-ode 








•24,2 


17 


l2Z)-2K2^icnytmahylmc>.2J^hy<lrc»-14)eiu;oajia»-J-ol 








-41 8 


18 


(35>2^>ictrilox^liI4>cwt»lracO<irt)03^lk: acid 








2.96 


19 


l37>5-eU>axy. 1 H-indolc-2>djonc 3-oifanc 








14.6 


20 


MZM^y*oxyiniinoM.5.6.74{trd^^ add 








-33.5 


21 


l5-taroo-IH-«idi>l-*>1)s«tfc acid 








4.1 


22 


15-chlaro- J4ncth>i.lH-mdo)-3-y{)itcctir add 








-2339 


23 


(5-nuofo-2-in*Jriyl.lH>indol.J-yl)«elic add 




9* 




•U 


24 


(54jydroxy. 1 H-hdoW-ytlacttJc acid 






3*3 


52.4 


25 


<3-ractfnuy. 1 ll-oido]-3-y!)acciic acid 








-<0.2 


26 


(5-ractfryl- 1 4jcizodiicn-.Vyl)acctic add 








-60.71 


27 


(6-chlao-l-([(4-cfclc»ophOTyl)aromo)e^^ ad 


1 0 


22.2 




-3.25 


IS 


(6-chtaro-5-mcthtty-2-inelh)1-!-{4-^ ad< 




10.T 




•16.1 


29 


(6-<hli*i>.5«n«th«y.2<nei^ acid 


0 


32-6,22.8 




-33 


30 


(6<hloro.5«cUwxy-2.rocibj1-lH.indol0.yl)acctic add 








-3S).7 


31 


(6.fluaro.5.hydra3cy 3-n»«hj1- 1 {4^trinuoroinahyl)(hK>lbcn2ayl). Irl-tndolO.yOatttic acid 


0.3.2 


1057 




24.6 


32 


(fr.nucm-5-tncthocy 2 -methyl- 1- {4- [(tiiflu<aT>incth)1)rtTicJ^ 


0 


26 




-5.2 


33 


(6-fhjMO-*mclha<y-2m«%U-t4-l(^ acid 


(] 


14 






34 


1 1 -<1 .34>cnrothia7ol.2-yinKihyfM-*^ Jacctic add 


0 


17* 




299 


35 


[Ul3-bcwaUila»l-2-ytaeth>1>5-natro-2.mcih)i. »H.imM.3«yiXaxo)Bcrtic arid 


0 


0 
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36 




0 


195 




-3152.6.1 


17 


|M^lbcxjc4Jiiu:Q].:-ylnKifiyl)-6-c}iJoi o-5-l W^2-me&yMH-indal.3-yl}acclic»rid 


0 


0 






38 


IHI.J Ura othiai ol- 2- y tm«hyi> -6-chJ aro-5-nwib03( y-2 -m«hy t- f 11 -irakil • J- yl {acdic tad 


1.6 


0 




-P.5 


39 


| M^.Mw.zA'iia/ot-2-ytacth^ ]»vxiic *dd 


0 


225 




-635 


40 


|l (1 .3-bc^oxazrt-2^4jBclhyO-c>iiita^ scid 








-1252 


4J 


( I -{2, 3 dichJorobau oyl>5 - hydroxy- 2 -a ethyl • 1 1 l-nwlol -3-yt Juxii c scid 


0 


14.: 




A3 


4: 


Il^,3<fichJorobenzoyI>-5^«hwyO-flK^-lH^ acid 


0 


205 




J1.2 


43 


J I -<2,4 ^J«ijl«a6woyI>^4iy*wy-2><ij«hyi-l H-indol« J-yl J»c«i c ick) 


0,0 






0J 


44 


[ I ^-ohl«»bcn/y5>-6-IliWTO-5-iTiaiJcxy'2-ttidhyi- 1 H- radeJ-3-y IJacdfc »cid 








12.02 


45 


|143.4.dxMcrobei«oy^5.hy4ra^ 


0,0 


0 




21.7. 14.6 


46 


1 1 ^3,4 d«hJorobo»2oyl>-Swnethoxy.2-«je*hyJ-l ! MftdolO-ylJacclk add 


0.0 


956 




•93 


4? 


1 1 ^,4-dmuorubt^oy1)-5*ydni«y-2-m«ihy4- 1 H-inddl-iyl JsCeUtf tarid 


0 


0 




28.6 


48 


|J-OH-diiluort)6e^ijy1)-5smeUKO^ 


0 


14.6 




-52,4 


49 


1 M3-brtmwtwi7yf )-fr<hlor^5^i dhuxy-2.mcthyH H-mdoU-ylfeceik tcid 


0 


24 J. 0 






50 


1 1 -i3-chlorubat20y1>.54^ 


0.0 


85 




155 


51 


[I^chlorob<n/oyl>.5^ctbaxy.2^n«<l!yUl H*indol*3-yilacctk add 


0 


2033 




•23 


52 


[ H4.tTanK)bcnzoy0^niK)R>0^ 








0.9 


53 


[ 1 -CJ-Uroniobai/oyD-C-lluof > ^nictiiaxy^wrictrtyJ- 1 i 1-trxtoJ. J.yt J«aic add 








1 


54 


[ I ^4.tronwbcnzyl)^.6^i)<»t)*5*hyitoxy-2-inclhyl- 1 H-indal. J-ylJacttic id d 


0.0 


1884 


1S1 


36.7 


55 


tM4.fcroaK>bcnzy»-4.6*fifl^^ ll-OKfoW-yifccrtic add 








• 16 8 


56 


(l 4Mromabcnz)*).5.hydr^ add 


0.0 


0 


122 


49.6 


57 


tM4-bnnwbowyn-5-mt^xy-2-mc^^ idd 


0.0 


13 85 




-15.7 


58 


{ i -(4-bronn>0cnz>t>-6^hlof ^5*meU»oxy^mcthyi4H-mikrf4-yl]»ccUc«dd 


0 


14* 






59 


[ 1 ^4-t»uaKX»cn^l).6-fW>.5«ric<hOTr2^tl>i>4. | U-ijtduJ-J.yl)*cdk mod 








• 19.09 


60 


[1 -(4- chlombatt0yOA6-<^aro^ «dd 








0.9 


6! 


[ H4niik)iobotf oylH-nuan>-5-byik-uxy-2-metIi)1-l H-indol-3-yl Jacrtic tdd 






46.84 


K) 6.38.3 


62 


[l-(4.djkMttbttuoyn^-flucw-5-m«iho^ m-tndol-J-ylIa«iie add 








•55 


63 


( H4-ctil«ob«u£iyD-5-hydrOTy.?-mcthy1.1 H»imW-3>y1>cctic add 








22/4 


64 


1 1 44.<tolorobenzoyl>6-fluM^ add 








195 


65 


1 1 ^4.<*tofoberaoy1)-6-fluoro^'mcAoxy.2.nwlhyJ- IH-mdoj-J-ytlaccUc acid 








4. 12 


66 


1 1 -(4-chlarobau^>.5-nuQr*2-mt%M H^ndoJ-3-yt>cctic tcid 


0.0.2 


6.44 






67 


{ 1 44 « chlorotxn/yl y 54iydf nxy- J-m ethyl* I f I -in ck>l- 3- yt )ac die acid 






256 


405 


68 


[M4.dih*c*enzyl>.5-incai^^ »dd 


0.0 


0 




-196 


69 


[E44^aiio6crao^)*5^JcU»«xy.2^rthyl4H-iDdol-3-yl>ccticicid 


0 


0 




-20.8 


10 


| \ -<4.cai)'lbaKayl).5.nmhOTy.2-inctb)'|. iH-ijwW. J-yUacetk add 








-49.5 
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71 


[1 ^-ftoc*obcnA>yl>-54«>^y-2-rti^ odd 








32 


71 


1 1 -{4-iliorobcnwyl ^S-mcthoxy-I-mefliyf - lH-indol-3-yi Jamie add 








•40.9 


73 


ll ^4-fb<ffobcn7y1)-^nidhax^n>clhyl4H-md)W-^)ai:eik ack) 


0 


I9J 




■62.8 


74 


1 1 ^-lervbutylbrayl)^ dilor^ tod 








-14.4 


75 


1 1 -(Wpfcmyl -2-y Imetty1)-6^k^5^«l»jcy- 2-methyl- 1 H-mdoI-3-yijKWj c add 


0 


39.1 






76 


[ I ^pt^^^.ylm«%lV6-dik*o-5-tJtdJto)ty. 2-nwtbyt- 1 H-intW-J-yl Jacttic tdd 


0 


19.9 




•31.13 


77 


[ Hcydohcx - 1 - en-1 -\1cartwnyl>-6.nt;tr o-5.mrthoxy-2 mtlhjI-lH-iftdolO-ylJatctic acid 








-0j6 


78 










■73 


79 


[ 1 ^cydohncyl«rt»oy^S-rn«h<>ty-2.mc*yUl H-tadol-3-yl Jlcelic acid 


0 


0 




-IS* 


80 


[ 1 ^iycl<*e^latf1jort)1M-flii^ H-mdctl-3-yl JttCdie nod 


0 


0 




-48,6 


81 


| Utcrt-tuiax>vrwrbofjy!>n l«indot-!-yfJtwrotiic tcid 








.118,23 


82 


{)^134>au<^tuat-2ylmdhy0-lHmdd-l-yl]Kdic tad 








746 


83 


{4-dl!aro*K4 ^kjro6aizo>1)-5-mclhax>'-2-radlty 1-1 H-in<ioM-yl)a«iic tod 








-23.1 


84 


{4^]titi>0 41 ^l«obenzyft-2>^i«t^^ 








■27.64 


85 


l5-flu««vH44h«)robcnzyl>2^«b>4.1H^doW->4iicdic arid 


0.0.7 


0 




-48.2 


86 


l5-hy*oxy.2-mttty H <3-*Bt!hyH>«ruayl>. lH-indol-3-yl ^Cdtc acid 








•27 


87 


J S4jydroxy-2-m«thyt. MVfh«i>1}»op.2-ynoyl)-I li-indol-3-yljaceik acid 


0.0 


m 




61 


88 


|5-hydrojcy-2-m«hyll 44^tthyIlKnzffyl)-lH-nido]-J-ylJacelic sctd 








23 J. 3 J 


89 


| S4iydnwy-2'ineJbyM ^jripcridm- 1 -ytatrtony 1). 1 H« tndolO -yljacctic acid 


0 


20.9 




23J 


90 


(5-oicthmry. 1 -{4-ma>icx>*>cnz}1> 2 4nrthyJ. 1 1 I-indol-3-yl tacctk ncid 


0 


0 




-16.6 


91 


I5-mctha*y.2-uidhyl- l^p»iiliD-l.yk»bi»yf).lH4ri<lol4.ylK«K acid 


0 


0 




.29.1 


92 


[6-cWorM-(2 J-didaorrtwi/jl^S-^^ add 


0 


0 






93 


|6-chJon>- 1 ^.4^'chloroben2yl)-5-«J«Uio)cy'-2'<ii«lh)1- 1 1 i-mdoU3*y1|icctic idd 


0 






-19.7 


94 


[$.dilon>M2.3.dch!orcbaizy^^ tad 


0,0 


82.7.74 




-*.I2 


95 


IS-chkro- 1 K2 .6^ Alcroben^>.3fficilK«y-2^iicihyl. l H-indolO-ylJiceiic add 


0 


50.5.21.7 




3333 


96 


JS-chlcro. H2«cfakiTD.6-flucr<tfiewyI>- 5ni>e0MwyO<rKAyl-m-ii»dolO-ylJ^ic acid 


0 


24.9 






97 


|6<bJoro. IK? .chJortbenJ^ll-S^cihoxyOK^ 


64 0, 0 


4U 






98 


|6.cWorD. 1 <3 ,4^rfitortiU3i^)-5^clbmy.2^a^l-lH.mtJol- 3-yl]tcc4ic acid 


0 


0 






99 


|6<hk»o. 1 -<3 ,4-ctfluor€bciizyl)«;Sinethaxy»2'i^^ acid 


0 








100 


|6-cW<ro-1.0>di&lcn)baKy^^ 


0 


50J.9.I.1S 






101 


{6-chk*<MH3>di<Jdcrobcn^ acid 


0 


0 






ira 


l^dikro-l^^-diniwrtxiuyn-SnKihfl^-mtthyt-] U<in*>J-3-yl)»c«jc add 








•3* 


103 


|6 chlcn>-H34-dimrthylbouyt)-5 nwilxacy-2^«hy1-lHnKbW-yilac«tkacid 


0 


21 






104 


i^chlcro-|.(3.<hkiTU«©yi)-5-me^^ 


0 


20.7 




.9.1 


105 


[6chWl-(3-chk*Tjbei^)-2>dira^ acid 


0 


23 j4 




-1.27. 125 
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Row 


Compound 


cAMF(DP'l) Agonist 
% fohJbidoa 


f/uir \ui i) 
Antagonist v. 


DAO IC50(aM) 


DAO laMWttoo U 10 uM 


106 


(6<hforo- 1 -<3-<hkjrobenxy])-S-nuon>-2-«5c!hy)- 1 H-bdol.3-yl]*ccUc acid 


0 






8.94 


107 


16-chtaro-l -<3.ch»onsbcnzy1)-5-^ Jacetic Kid 


0J,0 


54.73 




•M7 


I OS 


1 6-ditoro. 1 -ii -cyinob<i«yl)-5-mdh(ay-2 -aeshyM H-indol-S-ylJialic acid 


0 


0 




4.24 


109 


[6-chloro. 1 -O-ltoorobouyl) ^meUM«y-2.nwttyinttadcrf^ylI&ceiictcid 








-27.00. -05 


110 


ift-chlaro- 1 -<4 -ch kjro- 2 -fhiarobenzyi 5-mchcxy. 2-mcthyt- IH-bdol . J.y1 JaccUe acid 








0.49 


111 


[6-cblon>H4<hkrobair9y1>5*fl^^ Kid 








•163 


112 


l6^kwM<4.d)Jcffobmzoyl^ add 








■29 


113 


l6<hkm>M4<lil««bcn2oyl>.5HncUKMy.24nethyM H-in dol-3-y I Jacct ic add 








•753. -46.84 


114 


l6diluroM4-i*lorobenj?!>.23-^^ 


2.8 


19.74 




-t0.37 


IIS 


(6-chlun> 1 41 .chtoobcn^D^^iydnwy^-nicihyl- 1 1 l-indol-3.y1|aatic acid 


0 


l$A 


iOA. 7 AS 


$0.19 


It* 


f6>dilQfiM.<4.djlerobc^)-J-m^^ 


0.0 


0 




-4U, -22,63 


in 


[A^Jilpro- K^-<tl«up| ) ojyI>.5^icth(CTy.2.ir»rt}iy».l H.bidpW.ylJwctk acid 








10.99 


118 


[6-ddoro- t-{4-flui*ot>cnioy1>$-w^^ acid 








-55 


119 


[6-chloro. 1 <4 -fluaruboiy yO-3-fiitUK*y»2.tiicthy 1 • 1 H-uuloU-ylJairdii: acid 








11.7 


120 


[t^ftlcro-S-mdhoty. 1 <3-mcthajiybowj1)-2-radhyl- lH-mdol-J-y1]»alic tad 








-1134 


121 


[^hJjfo-5-mcthaxy- 2-methyt- 1 ^2-niphlhylmelhyl)- 1 H- indol-3-yl)»alic acid 


0 


223 




-113 


122 


l6^Iofxv5-^i(alKixy-2-oiefliyl- 1 -CS-mtffcylbenzyl). 1 H-iadol-3 ^yl Jwetfc tad 


0 


0 




.2357.6.4 


123 


[6-chlQna-5-ciettKJxy-2-methy)- 1 ^3-nttrodauyl)-lH»irKhrt-3-yl)icciic acid 








-33 


124 


[i^li^S-methoxy-2^ebyM-{pyT^^ add 


0 


I3J 




♦79.1 


125 


l6^oro-5-oictlMxyv2.mc1h^ 


0 


\is 




•50.6 


126 


16-nuoro- 1 ♦(4.flugrobaKffyt>-5*ydn»xy-2-in«hyl- IHWoM-yl Jacstic add 








1.7 


127 










16.7 


!2Jt 


l^Ouoro 1 .(4-fluorobeaz>1)-5-mahoxy-2-mtthyl-l ll-imfal-3-y1)i«iic uid 




Q 




18.17 


129 


l6.nuonvS-tiy<iriKy-2.me%^ 


0 


0.0 


27.73.27.37 


42.6 


no 


J6.nuwo3-hydroxy-2-iiHah>1-H4^ H-indol-3-ylJaaaic acid 








24.2 


13! 


I fr-nuan>.5-fflctboxy-24mahyl^ l -(?.tnicnylcBibony1)- 1 H • extol - 3 ->1 |acai c acid 


0 


5.5 




-4.7 


132 


!6.fluoro-5-nicthoxy-2-mc(hyl-l .(4-radhyttwizoyD-l H-indol-3-ylJicctic acid 








-97 


133 


( 1 •[<4^lorcphaiy1)ajlfixi>1}.5-riyttT«y.2'mclhy1- 1 H-axtoi- 3-y1 } ucctic acid 


0.0 


0 




.».« 


134 


{ 1 -[{ 4-chlor cphcnyl)su!fcny 1 J-5-mdho]sy>2'OicUiyt-l H> indol'3- ji ) acctk acid 


0.0 


27J3 




-16.7 


135 


1 1 -K4^lorttfmiy1)suXanyli^fW^^ add 


0 


20.6 




•19.7 


136 


{ 1 .{<S-dilari>24hkayl)c*^ add 


0 


0 


1353 


39 3 


137 


0 .|(5«ii1afo.24hiaiyl)cafboo^ add 




1 




-14,4 


138 


{ 1 .[<5<hlcri>.24hicnyncirtxwy1}.fr^ H-tndul-3-yl) acetic Kid 


0 


0 




25.9 


139 


U-|<5<h)wfr24hicnyl)ctrtxmW add 




0 




-15,2 


140 


{ 1 ►|(5'dj]ort>2-Uiicnyl)ra«hyl )-5-fhwro-2-mctiiyM H-tndol-3-yl ) at die add 




\9M 




1.3 
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+9 tnhlWUoo 


cAMyflWM) 
Antagonists 

InhlhtlWi 


IMO ICSO(oM) 


DAO H InWbttlon at 10 oM 


141 


{ M<3-dilw»24hknyt)ii^ 


0 


0 


7,3. 4.95 


31.6 


142 


{ l-[<5<falw*24hittyl toeayn 


0 


263 




2.3 


143 


(J-{(6-ch)cropyr>din-3^l)artxwyl^ 








\A 


144 


{ H{6-dilcrwkfa*-)1)c«t^ Ul-mdol-3-yOacttic arid 








-18.9 


145 


(H3.54>i*trifluoroiJietty^ 


0 


19 






14$ 


{ l-|4^dill>K*™dl*Ktf^^ 








-3.7 


147 


{ 1 -[4 -{(fcfloorutneihocy jbeuoyl )- 5-mcihcay- 2 -mdhyt- 1 H-tndol -3 yl) ted ic add 








-56.8 


UK 


{ 1 -[44difIuorumclhocyJbciuoyli-6-flu^^ add 








0.3 


14» 


{ 1 -[4 ^diftoaromc^oxyjfcciuoyl |^641^ itcUc acid 




* 




•134 


15J> 


|2<tiloro. I .|3^uorximethaty)bai^>lIl.mctol-3-yl)ic«ic acid 


0 


5 




-52.1 


131 


{ 2.ddor J-(lrifl u jramcthoxy>bou7l > 1 li-indoM -yl) acetic acid 


0 


0 






132 


( 2 >m cthy I- 1 .[3-arifliictfomethoxflbcrtryl]. 1 H- indoi-3. yi ) acetic acid 


0 


13 






151 


{2x»(h 1 -[3-(trit'hii»-aiicdMii(y)baizy1]-2.3'<lib>tiO' 1 H-irKtol-3-yl } acetic acid 


0 


20 




-65.3 


154 


R6-dichlgro.2-im^M-t3-<tjr^^ 


0 


0 






155 


{ S.6-diddure-:HMtIiy1- 1 -l3-(irifluonxai«h«xy)bca£y1H 1 I-twtol-J-yl [acetic acid 


0 


30 




-13.5 


136 




0 


24 




-39.3 


157 


!5<WorcK2-nidhy1-l-l3-(trifluiifoc)etity1) benzyl)- IH-ifldol-3-yl]i«tie acid 


0 


21 




-13.3 


152 


(5-nuoru"l-l3-(U Lfhjwumct]«i.xyt)ai/ylJ- 1 H-imfc>!.2-y!K<ttQ)3cclic acid 


0 








I5» 


(*-nuoro-2 -methyl- 1 43^tr ifiKirom«ha)cy)boiry1}-l H-tndol-3-yl)(oxo)axcf k acid 


0 


0 






160 


1 5 -ntjQfo-2 -methyl- 1 -p-(tiifuaranicthcay)bcn2y1}-lH-mdaI*J-yi}icrlic add 


0 


12 




-153 


161 


(5.ftuoro-2-mctbyL 1 .H-(triftioromdlJOKy)l»crayl).l H-indal-3-yl)ace4ic acid 


0.8.8 


0 




-553 


162 


{5-byiifa)ry-2-nuAyW-t(2EM^ 


0.0 


11.93 




-24.2 


163 


{ 5-bydr uxy-2 - tntibyJ- 1 >(4^uifbjflraRnthaxy)bcneoy{}-l H -iadoJ-3-yl ) wxtk add i 








15.9 


164 


{S*ydr<Ky-2-roethyl.l 44<trifluc^dhoxyjbcnzylf IlJ-kdol-J-yl) accUc acid 




7.7 


4.77,4.77 


4*4 


165 


{5-ftytlr<^2-meftyVl-lMtft^^ add 








.10.8 


166 


( 5-raeOKwy- 1 -{3^trill^»romc^hoxy)t)cn2yl]-^i^indol-3-y1 Jacctic acid 


0 


20 






167 


{ Sra tthoxy- 2 -methyl- 1 -1(2 K>-3-pbeny1proj>2-«noyl ]■ t i 1 -ukJoI-3 -yl } acetic acid 


0.5 


0 




-66.7 


16$ 


{5-rodhtny. 2-methyi- 1 -|3 -(tiin»aranctliaxy)bauyl )• 1 H.oidol-3-yl) acetic add 




203 






169 


( S-mctfreay* 2Mndhyl. 1 -f4 <trinuonancUic«y)baiwy1 }! ILindbM-yl Jacclic acid 








-53.5 


170 


{3-mcthoxy-2-metfryH -(4-(LTflcorumett)axy)btnr) l l }-lH-indd-3-y1] acetic add 


0 


103 




-21.9 


171 


{ J^oaicuy- 2-racOiyi- 1 •l4-(LTt1uoromcthyf)bcn«>y1 }■ 1 1 1- tndolO-yj ) «cxtk acid 








19,5 


171 


{ 6<hloro-l -J (4h±!oc c^owxy)ciit)<myll-S-mdboxy-2-mcthyl- tl l-toc5ol-3-y1| acetic acid 


0 


142 




-63.3 


173 


16<Maro-l -1 (5-dilorcv-2-thicny1}cart>ony1 |>S-flucro-2^nish>i- 1 Hindol-3-yf Jacetic acid 


0 






•25.6 


174 


(6<M«'o-M<5-dl«oro-2-ttiaiylfc^^ 


0 


0 




32.6 


175 


{6<hlcro-1 -(tf-tf |ar*.2-ihkjiyT)ciit>any1 f.5-mahoiy-:.mcthy1-) H-indoH-yl} acetic acid 


0 


0 




■14 
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Row 




cAMP(DP-l)AeoidJl 


Antagonist H 


DAO ICS0 <oM) 


DAO* Inhibition aUOoM 


176 


{6-dikro-H(5^k*o-2-thiaiyl)n^ 


25 








177 


(6 chk.ro- 1 .{(6-<htoropyridi n- 3-yt Jroethyt ]-S-ro cthoxy-2-methyl-I H-iodol-3-yl) recti: acid 


O 


29.4 




U7. .3753 


i78 


i^ctik)ro-l-|J^Ui/hJoforoelh<«y^ tcid 


0 


20 






179 


(6-chlorc~H4(dinuoromct!Koc^^ tcid 








-73.3 


180 


{^hk>ri>2,Winitiby1.HMtttf^^ tcid 


0.0 


0.0 




2-2 


131 


{6-ciUoro.2 J-diin«Iiyl- 1 ■[3-(trifluor omcthy^)bm£yl^tH.il^to^3-ylJICCtic^dd 


0 


0 




9.1 


IS2 


|6 cft!aro-5-ftiKro-2^cth}1-!-[3-<tr'^ 


0 


0 






183 


{5-chIaro-5-ruon)-2-cncthyl- i •{ 3-<triflu« unirthyfttwuyil- 1 H-imJol- J-y1)»«tic icki 


0 


0 






I&4 


{6-<fcluro-5^y<fcoxy.2.fnrffeyl-|.[4.ttri 








20.2 


185 


(6-chloro'5-hydrqxy-2-mtJhyl -I - [4-(tri Ruorocn dlMxy)batzyl}-U<-indo}-3-y1}iccUctdd 


0 


0 


18.75, 18.75 


41.2 


186 




0 


115 






187 


{6^ar(>5-<iicth<ny.2-niclhyM.|Q*m^ 


d 






•Hill 


188 


{6-diiui o-3<«i dli axy^micthyM 43^trUto«raiicthcocy)bcn/y !)■ tH>iftdui»3<yl) acetic acid 


0 


275 




1021 


18V 


(ft<hloro-3HncUioxy.2.mclhyl.HM 


0 


17.2 




2.04. 05 


190 


{ (rdiloro-5-nictiuxy-2-n)£ihy^ i [4 -<m ethytaj liwnyl)bawyi }- 1 1 t-indtl-3-yi ] scrtic stfd 


0 


0 




-10.69 


in 


(<»-dilOTtf-?-<DcUiaxy-2-ciirt}iy1.1 •l4.(trff!uonmcth«xyjbcn*oy^^^ acW 








-26.6 


192 


{6-chior^5^ethaxy-2.«ietbyl-l |4^trinuor^etScxy>bc^l^lH b^-3->1)ttedic acid 


0 


19 




-17.4 


IM 


(6lnuoro.2^-dtroethy1-l .[J^innuatTO«hax)-)Ucnry1t lH-o«tol-5-yl| acetic tcid 


0 


0 






194 


(6-fiuoro-5-hyOroxy-2-nKthy(-l -J<5-m dhyl-2.tJu«n>1)ctjtxwyf>l H-lndol-3-yl | acetic acid 


0 


0 




12 


1» 


(6-nuc^5*yawcy,2HnK!h^ 
acid 


0 


0 




23.3 


m 


t6-ftK)ro.5.h>tfoxy-2.cm^ 


0 


0 


83-31 


33.7 


191 


( 6-fluc*o-54)ydrwiy-2-ni«hyl- 1 - (4 ^lrifluoromcib<ixy)ben«>yl )-l H-»dol*3-yl ) acetic acid 








24.4 


m 


(W]uoro-$-bytfruxy-2-ni^yl-l -|4-<tr^ «cid 








-30.2 


199 


(S-ftooi^-rocih^.J-tteihyW^ add 


0 






-18.8 


200 




0 








201 


(6.fhKr>3^etrM»^2.me^^ 
acid 








-27.4 


202 


{6-nucco-5-nietlMsy-2-in6ihyM-f4-{^^ 


0 


0 




-12.4 


103 


{ 6-fhwro- ;-jr,eiht«y-2 -methyl- 1 - [4 Htr ifaarcmcthaxyjbcxuoyf h 1 H -tndo W -> 1 } acetic acid 








44J 


204 


{&-fliKjro-?-n>rfWy-2 -methyl- 1 -[4-<trtniiof onicthyl)6eruoy1 }-l H-indaJ- J-ylJtctUC acid 








-50.9 


205 


1 (2.3-dihydr*-l 4Kniofiir«o-2-y1>-N.K-(iimcthylnclhinnnmc hydrochloride 








08.1 


206 


1 *(4. 5.6. 74eBnbydriM 4wi/odjio>2-y1c«rtx»yl Jmdoline 








455 


207 


1 .(phcnylsuliMiyl).i H4ndolc-3-carba]dd3yde 








•2-2 


203 


1 ,2,J,44clraJiyti-ubotvinolBK-3-tart»xyik acid hydrochloride 








-12.17 


2» 


1 ,2 J,4-tetndi)Mro<fimotin-S-«l 






2.3 


1456.64.8 


210 


1 -124dim«hy[amino>Hhyl y. 1 h -indole- 2 ^trtxwylic acid hydrochloride 








•95 39 
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Ctota pound 


cAMP (DP- 1) Agenda 


cAMP tl)t"-l) 
Antagonist % 
iRhlMltna 


DAO ICSO(uM) 


DAO «A InMbtttoa at 10 oM 


211 


I -bmzoftoin-2.3-dt<3rboxy Ik idd 








13J 


212 


l-tMa2oAinm-2-(2irixKyiu: tad 






2.9 


463, 67.02. 69.! 


213 


1 .Umwftjmwl.yibonjnlc add 








•43J 


214 


hbairiXhiaiO-ylboronic idd 








•17.5 


213 


1 .bcQZodiiophcnc- 2-atrtxixyiic tad 








10.74 


216 


l-b<n^5^cthatyO^]dbyi4H-bdi!6-3-<BiUnylic add 








^93.77 


317 


lUHnida2o!e-2.arbcxy1ie tckt 






>IOO 


10.1 


218 


1 H - in do]- 2 - yil'pyr i din-4 - y 1 Kucth tool 








10.6 


219 


lli.indol-2-ytmctlanot 








-11,7 


220 


lH-mdol-3yiiccijC4dd 








♦91.12 


221 


t t{>imbIco«airtxayUc tchJ 








•13.2 


222 


1 H-mdol*-5-«i>«y)ic add 








.9.7 


223 


I H-intiolc.&-airbcxylk tdd 








.6.7 


224 


1 H-pyitot^2-cjj*t)oxylii: idd 






1.26.1.26 


71.09 


225 


I -metbyU H -hdole-2-cafbcKyl)C add 










226 


l«m«^yl-lH-p>TTOlfr2<irtiDxyUc odd 








1.34 


227 


I-U-hydfaxybouyl^wtiiok sod 








-SM4 


228 


2.3^.940i^y<ln>-ni^te»tp-S-«rtK»syltc idd 








•39.1 


329 


1- 1 l+J-ddwobauoy!)- J-roethoxy-S-nKthyl-l H.ind^3-yi^N-t2-hy^ox>«ftyl)acttiirai<le 








•77.7 


230 


2- 1 U4-di)urot>ai/oyt) -5-methoxy .2-mtthyl-t H-mdol-3- yt^N-(2-phenyldhy1»c«ttmjde 








0.7 


231 


2.|l-(4-chtoroben/uyt)-5-mcihOTy-2-med^ 


0 


11.1 




-62,1 


232 


2.|K4.ti^urobatttf>4).6.nuaft>5*^ 








.32.2 


233 


2.[H4dilcrob«^l)-5^cthQ3y.24im^^ 








-59.9 


234 


2.1M4di^bo^l).5-wdhcKy-2.rod^ 








-48.7 


235 


2-H-<^<hUt.ba«yO-5-mdhox^2^Ticth>1-Ui-iihtol-3-y1}ctfaylacc3ite 








■438.2 


236 


2- {[acttylti^<)^)roiiiofr^ 
ctrtrarylicirid 






9.94 


■ 12.12,38.2 


237 


I-ltaoic tdd 








-3.48 


238 


V hydroxy- J-< 1 H -indol-J- yDprgpatwic add 








-6.62 


239 


X*vw^^{\iA^xx\rfQkmi^^ «dd 






>100 


1 1.9 


240 


2-nwtfjy!imidazo|l .2-a]p>Tidjn«.3.<tft>OXytie arid 








.50.29, .65 


241 










•23 J 1 


243 


J.< IJ-iikno I J-dDiydn>>2H-i»oiiKkjl.2.yl>l H.l.2>triazok-S<irtox>1ic «cid 








41.(1 


243 


)-( IH-baubnidazoi- 2-yl>propano k add 








12.21 


244 


}.<2««nimocthy1W*robH^irat^ 








•7.12 


245 


^.{3-t^linoc^hyl>5.e1hc^.|^^ndofc-3-tlrba)fy^ic idd 








34.28, -7* 
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Compound 


cAMF( DP- 1> Agonist 
% taUNtion 


Antagonist V* 


DAO tCSO(nM) 


DAOHtnMbifcmatlOoM 


246 


3-tt-Uiicn>1>-1 H-pyre/oic-5-Uirtwxyitc sctd 








13.17. 15.6 


247 


}-(4.i»«Uiy^iaiy1>-tHpyru<)]e-5-vxrtwxyl»; ickJ 








.2! .88 


24S 










.70* 


249 


3-<cwt»xynidhyl)-l ^indolc-U-dieiA«cylic add 








-21 


150 


3-{e*bojryt»rcthyl)- 1 H-todoIe-J-cwbcxylic «ctd 








•16.9 


251 


3.5-MethoxyvubanyfM-rndiiyl-I H-pynrote-2-cartwMylu: ucid 








•32.69 


252 


3-| H I >beszc*hnLa>l- 2-ytm flhyfM.&-<5<Waro-2-mciayl- ! H- indel-3-yl ^propanoic acid 


0 






•8 


253 
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